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w m m 

5 [ooo l ] r. ©»Wtt*ft©V—^3Ryil«r**53teNF-9-lJ: J: t) 5 ,fc 5 

flrfSSW-f^fi (OCDM, Optical Code Division Multiplex) 4fB{4tg^f| 
(QPSK,. QUADRATURE Phase Sift Keying) fcSl^ttifcfcStlSEWI (QAM, Quadrature 
Amplitude Modulation) StftfSrSfcaiflr fciSJB \*inytMfe$'aTJ*b J £<Di'XTJ*\£ti£. 

10 [?r*t*fl!f] 

[0002] fflk<Dto&m&ft7T4'*&frVX*&mzi&&+&ltt&ffl^'PON 
(Passive Optical Network) te^VTs &fo&MK^^KW.3zMffi\Z.hZM1& : 7 > 

mmu zfibtmfflm^&^&mx&mik^xw.imftfcmm-tzz 

20 Afft^^aaMft^2 1 1 \sX®»m£3nxi8i$M-iHb£tiZo :©Nf^b*ii' 

fc«««*3te2 l}^77^^1 3*ffiCTgteflfl©«-JHSl 2^e3££jh,S. fflol 

2 2 2 i: vxmmvxm^&tiZo 

[0003] —#1111 (c) I^ti5l^ I^120«mimi^«t 
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mmxrn 1 : ±m^m-^m 2002 ^■m^mmm^m^^ b - 1 0 - s 0 

#ftftXtR2 : T.Pfeiffer Electronics Letters vol.33 No. 25 pp 2441- 

2442, 1997, " High Speed optical network for asynchronous multiuser access 
5 applying periodic spectral coding of broadband sources" 

&#mj&3 : ^rn^m ^mm soa \z.&%> wdn-pon ^T^mm^<o^^ 

, ^7lf!)7^ 2003^«^!ffgil{f^Mff y-^rc^^^B-10-50 

^ t -y ^<eas«H4 j 2003 ^m^mmmm^mit v v-^t ^ b-io-si 

10 ^BJOPB^ 

[0006] sn»2-^fciR3 ^i-^o^«#7*-^^j^^ta^-rs^jfe5^ 

»^0fflUfc#*&«5MiT3 OCDM (Optical code division multiplex) -?*>5 

tmmb&ttxo b-rzt, ftmm%kxo~xo+xi<Dimmtmxts:<, &%.<on 
■ xo~ x 0+2 x i, io~^o+3^i x "•km&<Dmm*<&tt&^%im&#m 

•vmif-fixmrnrnx, W27~*xmiz.?mmkxo~xo+x2 <Dimmdvx 

20 &m<DmM&^tfX0~X 0+2X2, X 0-10+3 12, ••• fc«#©J3|#|«r-£tpJ[fc; 

&%C<DmM&<Stf X0~X 0+2 X3^ X0-X0+3X3, - £ ^tUSV^ 

[0007] £©fc«>, ^^M^^^^ffl§tb5^*^/>^VN^^-y^^ 

ax 
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[0008] ^fc^OM^iiiff^T^^^tbTVN^ 4«fiElim^ KM 

* fc=£#rF:« 3 pon -e x^m^— * zmm-tztc 

&&®mx±vMm^bvxffimtem^\m^mtvx^z 0 t^iw^- 

20 [0009] roHiliflffi-i3S^fe5^ VNi-ttt Ci(f)S.TJ? 
■e©S*5BB*(l-Ci(f)) SrJBl\ rtt b teOT©^F&iiStfc-f- 0 
Wfc Ci (f) » Ci (f)=ci (f+PFRi) ^ft^sjflJWBMSrefc t> > Mile Ci (f) ©KBfcffias 

O^b l<Dm.$:k «9, 

SfeffiRIWBFSR tej3l?^<DftJii«Fst *»fe0fffi©3tJi««[Fla *T©«BBfc*JV^ % 

25 #^-*§-© m^wm v b«#©4*^^&a«HWt fcl©i immnfflmiMT: 

BB«[Ci(f)©RteB8«tt, l *^-©B8»:Ci(f)S:«u.feB8«c(l-Ci(f))T?*)9, M 

fcci(f)) (i-ci(f))t©iajfc 
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Jdf fit Fst Fla *T©tt»©KIBF S RfcfctfS f teHi-****-?*) 5 

Wit Ci(f) i i #B«F* BW(0ffit(0 j Cj(f)ftOtCOBWfc Cj(£) 

©steia* (i-cj (f>) touote 

JCi (f).Cj (f) df=f Ci (f).(l-Cj (f)) df« W5o 

ci(f))o*ft<fct-^ ^ftt#tttLm^ *ft<fc*Hft 
R±^E2fl^-««»l FSR ^^5Hft u 



Cooil] ^^^2®(cj;^^m(c:M^f^il:^*i^^5 ^^-c 
ttMttftta fsr OTW©^»ti^ Ci (f) ^ ^ ^ ^ ppRj : ^ 

utw** a f i u &t@ 2 w c Af/PFRi) *mccHf)Km-zm*mt l 

JilEW* A f Kl*A***»a«(f+ Af)TO i *B***>Hft Ci(f-fAf) 
bVN§B»SrCi' (f)=Ci(f+Af)^U 
W*Ci' (f)i:H*Cj(f)&W:os(KH«c (1-Cj' (f) )i(OWfc 
J Ci' (f) • Cj (f) df= J Ci' (f ) (i-cj' ) (f ) ) df ©BWfcWfcft U 

[0012] -©»«©*UlBfcJ:*M^^ 

FSR 
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©3^«»^3te3W«ift*W4«SH»[C j (f)Xttg«(i-cj (f)) 
#fcA^*ttT3teflr*i«Ui*Stu %tt^&fttite*S£aBH8c (l-Ci (f)) 

[0013] i©»W©»iiB®«fifcl!:J:tbttH«:Ci (f) #»|fcbT|fc!>sa*u F 

st~Fia ft<Dmmmm^&ti&&m<Dfaux*(bt>tmmm>¥ s r^^^w-^ 

i (f) ^2V^^^^yt%©^v^5r:^^cj;^9#<(D^•^^^■§^a 

[oou] ^o^Pj^m 2ffi©Mt zti&ftmr-fuk&toT"-* r t t£%&££itt 
£ 3 bom xtitt± y> t vxm v rnittonmmr t> tftm 

[0015] [Ell] Ell (a) («©m#lW©^7Ai^^ N Hll (b) 
(a) 
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03 (a) ntftmmm, 03 (b) fi^fi^g^^n^n^i-ni-cfcSo 
cm 4] r. cmw<Dfg 1 mmmmamm &ti&mfct'XTJ*mf&m&is*+B\* 
5 [05] 05 (a) tt3teauB«[»coKy7bS: % in 5 (b) HMms%m&.mm&, 
ms ( c ) &&^mmmmmm<DM*7F-rmx~foz> 0 

[06] B16 (a), 1216 (b), 1216 (c) i«tlftlH»jlt|5lt5Wf<D 

10 [0 8] mmmi - 2<o^m<Dm^m^^tm 0 

[09] mmmi - 2©nw«^©5«©i#i^iti G 

[010] 010 (a) teUktDTf^—slffW&m-r®* 010 (b) »2|fe©7 

^—M^n^m-rm, 010 ( c ) «ry-r-^tf^Jwm'fk;^^i-0-efes„ 

[01 1] 01 1 (a) 1 (b) ^Hffi-gfiJl - 3^^5 2^T^-;V 

[012] wji - 3 <Dttm<omi$M*7Fi-Wo 

[013] ^JfeflJl - 3^*5V^01 3 (a) ttftfflUm&g! K !> 7 h2S£C^^§^ 

013 (b) slot 13 (c) ri^i^tbateawsisakK!; 7 h^cfc«^©3teasefc 
20 (om^M^rt mx*hz> 0 

[014] &tt0U - 3 049^/%#«05tt4^fl|j$M$^-H. 
[015] ^»Ji - 3 ©tlt#«<z>te©flf^JSr^i-0o 

[016] ^Jfcfcjl - 3 ©t^/t^©5tM©t^^t0c 
[017] §H»iJl - 3 W-§-^/m^O5^(D3Sm^«^J^-r0 o 

25 [018] mmmi - 3<D»w/««©6jftiW2:fflvN«-Bne3B^©«*s%rH 0 

[019] SHjfctfiJl - 3©^#^/m^©5^^VN5^^j||^0^|^ 

1"0o 

[020] 1 -3IW^20 ( a ) »^Wb3^S^dKJttO K y 7 hM b 

<D|&£\ 0 2 
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o (b) (c) i±vv7h#y><Dite<D&?/cmtmiBm* mHtimmkmtu 
cm 21] mmi - 3(DW^/u^<Dzmm<Dmm<Dmf&m%7F-rmo 

[0 2 2] S&feflll - 3 ©«F#»Ote©«^«Sra%i-|a. 

5 cm 2 3] i - 3 (Dm^(DM^m(Dm^,m^irmo 
cm 2 4] mmwi - 3<Dn-^m(o^m(om^m^m-rmo 

[02 5] - 3 ©*-Woje»z:teo«^Sr*iia. 

[0 2 6] ^Jfe^Jl - 3 ©«#»©JEfcttOfll^««r35cf-B| 0 ' 

[027] zmmi - 3<o&^<nmz.i&(Dmtfm&7j*i-&o 
io [028] mm&m i o^mt;i^©iii^btwi &*h-0„ 
[029] mi mffi&m&mmirz ^ t *s-c-# &msf*T j*mfsm&x*tBL 

[0 3 0] r <&%H0$2M&lttK::*5it Z$mW2 - 1 £M Ufclft^rA© 

[03 1] 2i©T-^t^mtBt, 3»MMit©«Jlr*L, 
15 03 1 (a) ttffctBO, 03 1 (b) ttffi#B«/2, 03 1 (c) ttttffijc, 03 1 
(d) Ji$tfB3 7c/2(O^(D0t?fo-5o 

[03 2-1] ^Jfe^!l2-l}Cjo^6^tti^^ % SBWttt*7t, 5«H4t, ^Hflli 

<DZ>mmt> t , tftw^ t o o +s^m^o^coM#M^^-t-0o 
[032-2] mm2-i\c»\'tz%m,m*b. mtrnxt, ^m.m^t, 

[032-3] mMM2-nz.#>ftz>ytMmtik, mmmxb, z&mkt. 

[032-4] mMm2-i\ziotfz>ytmmz)b, smttttt* 
(D^mmjjb^ &nm&b<D3 n/2mmmmt><DW&<DM&7F-rm 0 

25 [0 3 3 ] 0 3 0 * (DmmmU 13 0 ©fll^^SrfHo 

[0 3 4] 2-2 K&tt%ytmwmm<DMi$m*:7jkirmo 

[035] 035 (a) nmnm2-3\z&tfzftmsmm<Dmf&m%7Firm, 03 

5 (b) «0 3 5 (a) tOfi^l 3 2©»J^/Ttiffc5. 
[0 3 6] 03 6 (a) teQPSK\Z.&\-tZ > mM±(Dm-%&&7Fi1-m, 03 6 (b) 
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0o 

[g] 3 7 - 2 ] mrnm 2-4 ©5fesfssia<^*»^jsr^-rig. 

[H3 8] 03 8 (a) ttQAMte*5»t«JMl±Oflr*jfeS:S<i"Ba N 1213 8 (b) tt 
5 Bio 

[Hi 3 9 ] |gjfc#!j 2-4 m^3lt53tSlf&SitOfifc©#^JSr^i-Eo 
[040] ^»!) 2-5 3r5IJ3 Ufcaifll^^ A©flU^MSr*fHo 
[04 1] 04 inmMW2-5fc*Sl-f%?>1&(ft&<DM&7FU 04 1 (a), 04 
1 (b) % 04 1 (cK 04 1 (d) ^n^mitiO, &f@7c/2, #tf@7C, fiti 
10 Zn/2<0&gfe<DWT*1hZ>o 

[042-1] mMffl2-5i<z.teftz>%Mmtik, mmmxt, smm^t. stmw 

[04 2-2] *»W2-5H:fe»t53teWW*4:, £WfcH;*j£ % Z&mkb. SflTflO 

15 [042-3] |H»iJ 2-5 fcSotf 6 ^ffi^l t % 3EWtitf7 t , 6>a&RH4 £ > SflWBI 

<Dzmmt)b, &m^k<D3n/2i®m%mzi<Dm&(Dm$:7F-tmo. 

[04 3] 04 3 (a) td|Sffi^|2-5H:*5^S^y^»:L=2 4, P = 4 N n=l, 
20 S = 6©^O3^«Sfe«H4IB»:©^JSr^0, 04 3 (b) «04 3 (a) <D^Itd 
*j-LS = 3 t bfc^6OM^i-0T'fe§ o 

[04 4] mmm2-5\z.$!irtz>*7-yzfm. l ^ »>7MPt s «si, 

ni©i#^/TU 0 44(a) «P=0, 0 44(b) teP=l % 0 44(c) f*P= 2 <D 
0-CfcSo 

25 [045] mm 2-8 CD3fe^f ^gCD«^!l^^^-0 o 

[04 6] 04 5 t©#Sf 5'7 , »^s'^(i!){ilJ^gl 0 
[047] HWJ 2-9 Srjgffl L-fciiff v-^^A(D#^J^^0o 

[048-1] m»j 2- 1 1 %mm \sfcmm^xTJ*i£&ftz>y£T&mmWi(oMj$m 

^-T0 O 
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[048-2] mmm 2-11 <D%gtmmw:<omi&m&&tw\. 
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[El 5 0] 05 0 (a) OT5 0 (b) f±- <2f£ 3 HJfe^«8^*5»t«3te«»E«fe<KH4 
[0 5 1 ] |g|4 9 *©flP9#4 4 0M&?>*4 4 0 S LT^s^BB#&fcofl|j&W£ 

^i"0 o 

5 [Ei 5 2 ] r 3 mmmm<Dmm<D^<Dmmm^-t mrnm^tm 0 

[0 5 3] -0^3^^0^ST^|HlBS^^f|ElSS^^b^J^i^^ 
[054] 31 3 HJfe^fc^T 5/ ^P^^^^i-EIo 

[H5 5] $53mMMn<D&mi?mmmmk>tfm^%ftmmmm<Dm&^^mm 
io j^m 0 

[05 e] m3mmmmx^nmm^im^^h^mm^t^{mmm^m.wtvtz.m 
[057] 053 ^(D^^<Dm(Dm^i-m-mmmm 0 

[058] SB 3 *6fe^«8-e^miHlK SflllHltt^aBHrt- -5 flfeofll ^^-mig«^0 o 

15 [059] ^jfeft! 3-5 fcSSJtsaSft IU5Som^^fslHlBS§r|»Ufc^J^^i-^=|t 

[06 0] 3-4 }C^^S5llftlII!^^fC^f IlIg&^i«b^<DM^^i^ 

[061] §H«i|3-5 fc^»t5S^lllKO^^i^|5lJ^^J^b^J^^ffi« 
20 J&0 O 

[06 2] £ffiffl3-5tt::l3»*S5ro!9li^$lc^ 

fl&ftjftBI. 
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^ mmmtmm £ ^ %mm mmmvm &^i- 0 n =i, 2, • ... n (n « 2 ^± 
o») fcu ami o n t^-^i i n ©m«^T^f^i 4 n sracr-friftisi 5 

Si 1 n •V^/t^m^n^rit £ tl, 3fc77^^14 n ^ICTM^l 5^A7j£ 

2 (a)K^-r$j-T?f*gi&3ii 5 i#^-^s ii, , 1 1„ tm&is 

[0017] 03 (a) te^J;5te:flF-JH&i i lf 1 1„ 5 ttRHBSf 

KKfrfefrU flF-*S3i i If l l N ^U WMl O^MKmhtiX^Xh 
10 J;V\ H2 (a) \,Z.m-rmj$.(Dh<Dks (a) (^^iit^cO h(Dt fimfy&fr & 

Hl2 lf 1 2 N }CA7J£*K ^T'-^^JD 1) D N tfS#$t^§-£;ft,5o # 

15 ga^i 6 tm-^mi 2 lt ••, 1 2 N t^nn, ^©EKttEvMiisfcoTvvrfc.}: 

V\ S3 (b) ma%i-J;5K:^E»l 6itt*»i 2 lf 1 2„;WHBBrteB* 

tte>*XTWCkJ;< % 02 (b) ^1~«/&<D^<D^ SI 3 (b) te?jct1?*j£©fc© 

[*»m-i] 

20 Hi 9Ol^tt<&ra&%ffi0!i 1 - 1 ^ U r *i«r3S/BT»# 5 1 ^gcoilfs 

A^rni 4 ^^-r 0 ^£>m»ii i - 1 tt % mmtoytrntsfxTJib mm^ytm 1 o , m 

■ t^l 1, 2, ft£B£B& tt77^f^) 1 3£JM!U *£H£K©« 

25 1 7^r-©^»!|l-lT'(«#LTVN^ 0 £ <Z>£«tt«# 1 7 ©*|flt 

[0018] o«\ 4>ft< i fcflH»l l <a^^b*|^ja&gc$8« (3fe»«afcF 

st~Fla) tr©^JW>*<i^ffFCL (t^5PFRi©^f 
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SRTfcSo 

%M 10 h (D%\t^ 20 \% s 1 1 }C X V 3feJH«m$T-ft$F#ff 



?§:E£;ftftmiS(-»Sil34^) 
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5 m^im^th^o) Cn (f) T'feoT, :©«t«Cn (f) ttoa»bl0>fct 
«F#»1 10^^3fe««»«J«F s t~F 1 a m^JtS-fiEiltO^^ft 
FCL (tOM^FSR) OKMTfOBBftjtCn (f) Oftta*!^ FSR«r2Tf 

«^F s t~F 1 afc*JVNT, -jR^ttlPJ-oBB^c n (f ) ^^ FCL © 
10 ffiMxm<9m- 0 &fc, &^/&9:£o 0 

[0019] Cn (f) -Cn (f+FCL) n=l, N (l) 
/Cn (f) =FCL/2 ( 2 ) 
^^Tt1J«©)feM»#ftit^c n (f) OXm^Cn (f) t 
ot!)Cn (f) H^l^ftimm *n«WbWF*Xtt*n3te»: 

15 *fli#Sr*fcrj- 0 ^fcffiffi r^ n (ftflHHt*) ttttotttiMK^itSJllff r n # 
1 Ofc«F-*»#)j fcmu 3£fc«flE r(BBJfcx»*WF-^fbWF#) Cn (f)j frffe© 

[oo2o] tt^i ltf^^^m^ttst^i 2ii, zvmmmi 

-lXit s In«ffi^Cn (f) IZftU tt^l2 n ttlTOS^FCL 

20 fc*u^H* «**ftfWfct>^5) Dn (f) «^-9<fbzH*3Mmw^ 

5^cUTifte)as-rt>©-cfct) % Dn (f) it.y&.X'm&tiZo 

Dn (f) =Cn (f) - Cn' (f) (3) 
w£"C\ Cn'(f) te. Inftm Cn(f)03t3sJt©^c/jN^Ktebfct>©-e*)5, 
OB8*ffi Cn' (f) ttHfttt Cn (f) ©KlEfltTCfc U N ^iOBBff^ t) £o 0 
25 [0021] Cn (f) +Cn' (f) =1 (4) 
*n3t«F*«^©3te«jft»:f -coK Cn(f) In^ffff 



a* 
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/Cn (f)'Dn (f) df=FSR/4 (5) 

[0022] ^n^ffffCn (f) £ % In)tf#tfCn (f) 
5 lf-*§-Cm (f) (m=l, NA^m=n?:|<) ^t5M^12 n roIf 

ji^fH^{^^n^5feM3fejii«ii-gF s Kft<Dmm^&mmmmz.k>tz. 9 l 

JCn (f ) • Dm (f ) d f = 0 m=£n, m= 1, N (6) 

»««*3lMm*ot*ftFCL J; t)*i U 1 l.Tflnr-^SR 

15 ©^fiFSRom*, 3^iHwwr^btmiflr*cn (f) 

[0023] Nfi©^^ ^mftWlft **bfc*flr** 6>* n 7*-* ^?IJ£ 

20 ®tn^i2 n m^ (3), 5* (5) *»&3»!P*tb5J:5te7Jt7**t*:5feIff 
"^imiin^mcn (f) &^©K(E3femtCn' (f) ^<D# 
rt«©«^Sr*4v?tui?), £;ft&SBHfiM>S£*:£!j % ^oM^m^±T«fcntf 
tff^-^tLT "1" SrttJ^U MftltKJi-e/jlJtnWItK-^T*-^ £ LT "0" £ 

*«««FSR (FCL = FSR), 1 1 .©3*»*©3fc««afc«HftW:*©«: 

■9^b*f**««»««F s t~F 1 artT Cn(f) ^ig^UTM 9 ig^tu ft-&8»l 
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3WWfcWWfcFa t-Fl artTOn (f) *^LTl*0«S:h.St>©Tfc*fcae>, 
##«F*it*ttS; (5) £5£ (6) T?^$tt«tt«dS«^ *©»#©3fcffl«gcJb 

^i^S^teilJpL&v^ M*.iOT5 (a) \z&t£5te.%mi 0 ±D©B**flr 
*03tefl«*tt f u~ f u= F s Rffe 5 % ^03MttM»:^NP-9-38S||i) s-^mp 
10 MFCLOgMtfTcfc!). (rojftiffttgjltti: ut 1 WJRUfc«CC3b8.) 
-©^WSOMBfu-futtigs (b), ( c ) t*ti^pn^t«F*»i i n ot« 

15 h Ufc3fc«F*flr*te«r5«^fk:tt, A^3fef^lfbftfiItmDn (f) 

vo -mftVTftfrti, *voa; (1) ^t>* (2) ©H0ws*>sa>&, Ky^htw^ra 

3teW©*JBam«F S R|j:^f©ft5F C LtR-tJ: < , tO»^t7T^^ 

C0024] rofcft, #1*2 t^t^^^-e«tem^i^±^sv>^is^b^v>ii# 
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m<Dytm.te^m tftv, «io mMmz, id-<z>^sf v,tz.%mmk. 

[0025] i^±^ UfcJ; 5 te^ r ©HWiJ l-i xi*. 
10 irX o \z.m.^<DWM, fc5Vi2|I]2 (b) t tftiT^t J; 5 tf^Eiiait 

MM 1-2] 

-©f i mmmm^mmm 1-2 1-1 & Afrfb u ^-^iimc c f ) 
tvx=ftm%i;&m^z>mxhz> 0 ^<Dmmmi-2xi^ ^sm^mv^^afDm 

PJsfc-efcSOXtel iUfcJfrfrte, In*Mf^Cn (f) iLT^T^t-St 
[0026] Cn (f) = (1+cos (2 • tc • a • f/FCL+r • tc/2)) /2 (7) 

25 ~ (DMttffitfc n ( f ) ito^bi tfHTefe 9 % 1 1 „ ©^{b^ 

^ftM®.mte&tf5fcM<Dm?,ltm®.m%FSR (r©^jT1iFSR = FCL) 
W©i^I« FSR/2 T'fc<9, ^-i^l l n fW^*J•^ii-^^«^fc^V^T, 

^ii#tt^n^cn(f)^, ^^-§-SFCL^^-e^?)^u mmmi-iK&i-t 
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[0027] r (ommm 1-2 <d%&hhb-& cn(f) <om*m 6 ^i-„ m e <owmt. 
w^fcl -vmmt^tcytmm^ »«t^!), m6(a), in 6(b), nuccm 

5 -t^vett a =1, 2, 3 U ^jg^dS r = 0 % r = 1 KM]&'tZ>y£ft-iHB#'X* 

hZo ^(DytW-mt-^ Cn(f)te Cn(f) = O^T1i#fyrtmt§¥- MStSCTt 

"i" a* "o" <D*-mmmtm#&%~3mm*knati:z. 

m n 3te*SF#ft#C n ( f ) *tt*fbi-3tt-9* 1 2 „ <Z>«-l*fbNF*D n ( f ) 
10 ^T?^^tL5'fe<DSrffiV>S 0 

[0028]Dn (f) = (1+cos (2 • tc • a ♦ f/FCL+r • jc/2)) -1 (8) 
In3fe^t Cn(f) tIn^ff^«W5lnS^m Dn(f) 

JH«:ii>IF s R^©5iBWrt-*««»tt*fc*?fc 5 b»fe^v^pmF s R 
15 /4t4tl, in^fm Cn(f) fc % |& n ^#tm©Im3W *flr#*!ll# 

it-t^m^^m^m^r Mf) t^^^-^^^^^^^i:^-^^ 

19 ^ bfdtt^^r-fe «j , i-i {z&i+z>#: ( 5 ) t ( 6 ) 

[0029] r <DMMM 1-2 ^C^V^ btlZ>&-&& 1 1 „ 0#fM£® 7 ^1~ 0 
Sr2li©^KJ!:^Sti-S 2H^7 , 7 4 3, 4 4 y^yai^^^W- 
2oOtti^7K-hJ:t)*n^^iS4 1, 42fcA^£*L3 0 *7'74 40-*©ffl 
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5 ^««iJISOBgj!ISr«iihi-« £ £ tfS-?£ So 

[0032] i©3fe»«l-2T?W:, Mife^Jim 0*0 sfc (7) tOa©^I(: 

o£«9:& (7) ^cDr^0Xf*l(C^b$^5^^T% (a) ©*&&J5 

10 [HJfeM 1-2 <D&&W] 

Mtim 1-2 t UTMl/fct©-ettf-^^4«©f-^ "1" <DV$(D 

*#w*#«rttttjb*:#, -o- (*^-*) ^t^^B^w^b-r^ 

*V\ o*t>, Inf-^^J^©^;? "1" "Cjln 3teWF*ft* Cta (f) * 

HtfjU 7*"-* "0" (*^-*) T?In3fctff|^ Cn(f)©R||E3feMF*ft* Cn' (f) 
15 SrW^j-t-S. 1 l n tU-CfiH 7 ^fcffi^ffiO^^ 44 <D&mzM 

?ljDn<£#^-*Tf|!lJ#PbTx-*# "1" (-r-^) <D£fmfct}^A£tB7JU "0" 

[0033] r:©^t?tt3W^tfi, ^S<Db% fc5fc(9) £ (10) ^ g 
20 fCn (f) Dn (f) =FSR/4 (9) 

JCn (f ) Dm (f ) =0 (1 o) 

x^<~-x <d b % mgfcdi) £ (12)^9 S£0 0 r<DmFCL=FSR-C'*.5 0 
JCn' (f) Dn (f) =-FSR/4 (11) 
fCn' (f ) Dm (f ) =0 (1 2) 

25 -0»«^^V^Tt>^f43«©3^«aWBF S RTffr5 # % -t^igF S Rj&S«F 
tftFCLirfU^t'feSo 

[0034] ^ox. ^-^o3tefs-^b^?>-r> mamm& 57 ©^iw-^-e 

FCL/4, 0 tteZmftMb&^X-*— ? b*^— 2-»<&(3Db) 
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wmssmmms 7<omtit LT#e>*ta. tot^ititt3dBfp]±t5 

fcfe, ^/ctf F S R £/h £ < i~5 - i ^ RTfg £ ft ^ ^&Kojftft5MftO»»Sr<i 
• titfr 5 n i: jfcjs, m 7 *teflte»"T**H- £ 5 A^il^^^ 4 3 commz: 

h<D^e>Hi^^tti^UT^J:v\ ("1") ("0") 

^A#^.bT^^V\ 0^9-^—^ ("l") ^t^*^— * ("0") i^tlffCn 
.(f) &tJ*C n' ( f ) t (DMJt^mt.ii:M-V^\ 

[0035] ^U n tLTtt IIl9K:^£5K:1#/&LTk<J:V\ > LN«^|H 

10 mnyt^^m-r^m^-fL i Nb o 3 nj; o ^^u—rytmm^mm 

4 6±{C2*©iM4 7, 4 8«U r*bib#?£i&4 7 , 4 8©MM©5£< 
-e^i^fe^Sv^^^:^J£^•^T•^^^7 ,, 7 4 3, 4 4«U m^^«£J3 
V^T«^Cj:5ltB#f^te^J: 9, -tlb^7°74 3, 4 4fM^4 7, 4 8 

Kxvmf&ztiz 2m.<Dj3$&4 1, 4 2m\z.mm^-¥x.^>tM^, ^ 

15 ^SE&4 1 (Xf±4 2) fc«#^^Pi-6fc*C»— ^0^114 9Sr^t?)o -^©1 
^4 9P H ^CJ:I9^ (SJf&m) t^p-rsmjEEte, WfffCn (f) fc^b 
fc5£ (7) &mtz.i-?fcmmmi {f-^-^^l l^J^ai^ffl^l-^J;?^ 

[0036] HI 9 4> TO-T «£ 5 ^ ^^[H]S&^±^^S§ 5 1, 5 2, 

20 ^7 5 3, 5 4S:it^LTm^l 2 n £r N ^ ^^^^#ffoi£; 9 

LTin^ifc^-e#s 0 (8) &m-f£?\z.mm4 9 la^p-r^mas^ 

dish-So 

2ot®^l l n > 1 l n (n*m) £&«)&U rtv^ff^ 1 1 „ b l l„ 
«9, (7) a ©I^^CT r ©IIW^InMf {ff C n (f) Im 
30 MfftfCm (f) ££i&1-3 0 :©lo©^f||fCn (f), Cm (f) fi, 
IH-^«#ttT* 7T / 2 <D 
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rtLfc^-^f-^-Cn (f) tCm (f) ©ttEffiBWD^bi-S. U»tB9l^ 

[0037] i©s*afeMi-3^tt5^-^»i l.fcJ:5fefi!i§*Lfc3t«F*flr*W:3«tt 
09l-l2fctM-2i:|BI«fc, i 1 -iNMtt^i^^f fS^H-^F C LI? 

ofc©-?*>5. imFCLCmftCn (f) 4r3lBKbT«kt) SbT^bfc 
15 jS*£flF-*j&> & ^F#S F C L #<D5g ft-f 5^-5, :7°£ffi£ Hi Jfc # W b 7 >y Zf&\ f CD 
"1" <Of-y^9kt "-1" O^y^toWWHU (W-W, aoE^HaWcSff*. 
^^fe^m^bfcSV^^^S^^?F#^^^«F c L^wig^-t-^^ 

[0038] :©i5Wlt Mxi^T^-/i^F^ffiVNT#5Ci:^T?#5 % mi 
25 0 (a) fcl*©T^— Mf^lH, Sr % HI 1 0 (b) ^ 2 &<7)T^-/Wf?ijH 2 
IH 10 (c) ter^-A^gotfteStH,, fc£^*ieftSW- e T^-/i^F# 

[0 10 1], 3ffBCD^3 [0 0 11], 4fT@©^4 [0 110] £ft3 0 - 
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oil - ♦ •], [• • - oiiooiiooiio - • •] ttt&o zzx\ fr&snmm 

[0039] i n x^t^(D^o^mn^(D^yyMJt^^<Dmmm^mm.-r 
5 zymmk&Mwmvmx, Mft*<o a i»<D^y7'bttj&Tzytmm^&&m9i 

mtlZtiXW^ktstiZ. «F#c,= (0 10 1) <DmteW-*bMJ&1rz&&fc<n& 
&%Mfflk&mi l (a) ^c 2 = (ooii) <omm*b 

tt&+&ntt<Dm&&£mmki&m 1 1 (b) ^-t-«t5^5 0 

10 F w (=FSR) ©A^tt&A^U lotWfCn (f) <Dmm*<D&f 

"o" xm^vxmN^-fmwtDytw^m^cn a) ^uTt>«tv> 0 
15 ttm $tufc#^^t strife u*diBi*NF*36» b&Mjmz m vitr * 

[0040] »*f§i 2 n fc N VHmi l n fcW*fcaBWN»4:#iSbTA**©»»||[ 
CATS-) Sr^jftSBRU it>*Wfc3fc«««fcW«F s t~F 1 alette 

-*z>mifcm&&&^r<D*mb'tz 0 2 n tD«^j%gii 2 ^-r 0 

20 iftllf ii^/y y ^ 6 1 9 5»6 2 a 1 6 2 b I^IB$tls £tt«6 

25 »tff J§r<Dffim*mm& 6 3 a 5 jfe& 6 2 b ^iitR Ufe3teJW»»fll*©3te»flf 
*Stttt#6 3 bT^m^W$tt % &ffi^6 3a©a^e,«tffiS6 3b©W 



10 
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[0041] mmm i - 3 izztL&m&tMmkn k v 7 h wwaftav^ * &u 1 3 

«LTP^§ e 3te«jft«0 Ky 7 hjftSftvvKIRSrHl 3 (a) 

«* 3 1 ll.feiD %{g* 2 0 s, - 1 - i «»jBtt 

ftf»**5ttS* (**fls) ^T3fcffH^2l^^^ So i03WWflr 

[0042] Ell 3 (bj {^-TJ;5^ N ^»SAF 1 fitKy7m^ ff* 
^AF^cl^-^ic^h^, )fe^f2 1^^^, 1 

iHWUfcBis (c) fcfl^t i $ ic^ftfto Ky 7 h^* < a f , -eabon, 

3 2rtt^H(^^©f^T'AF 2 h Lfcl^-C^fcatWIHWfe: 

[0043] ft*3M*fc*v>Ttt*©3WfcbTA©*»tt*,D#ftv^6, % 

& "0" «F*Cn (f) itfMfCn (f) Xtf*©K<E» 

* (1-Cn (£)) io^rtflfSr, *^tb3fttW**F w W*«Safef KiHu 

JCn ( f ) • C n (f) df>J Cn ( f ) • ( 1 -Cn ( f )) df 
(1 3) 

immm 1 - 3 <Dmm/wMtozwmm 
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2 h*V 7 hirsts )feA^(»^ff2l" <o£5\c*>mHMb£*i&. 

[0051] ^^2 1' , 2 1" tfJlvftbfc, ^OtfftttFCLTfct), |ct, 

ft\m-<it£ o xcmm^frbmm-ttvttmmmk-F s r ®2o *-e«F 
wtsm-rs) tmm^mvt^^^mt, Mtitt 21' , 21" tt^-o&sc 
5 srtot>ot/«coTv^ 0 ^©fc*02o (b), (c) ^^ti^-r-fc 5 tefc-WI 

2 7 , 22" &#maM§*f 5 r. tds-c#s 0 j&*5s ttc-^fea^jaists^ 

Ky 7 h Lfc^f^ 015 MLT^lfcS^l 2„ Srffiv\ flWEWR* 

10 [0052] ^^tcxsizmmmi-sizxti^ %mmm.», w&mmytmmm. 
<o^ttftmmm&z.frt>wm3 1M32 («w^3^&aHfc#c3 2^ 

15 c^jfi^j 1 - 3 (ommwst, o&m 

mmm 1-3 (on-^m 1 1 „ xtws* 1 2 n ©^ss&oft&ofcisrs 2 1 m^-r 0 

20 -to^jx^B^im^jBjftfKF!. f 2j f 3 , F 4 mmiikmQ%xbtiT^z>k-tz 

^-M^tt^jft^CFj+qFCL (q = 0, 1, 2, •••) ©3teflr##* 
h 2 , 3 Xt*4 Wi^tlfil F 2 +qFCL, F 3 +qFCL £.T>*F 4 +qFCL ©#^t-g-*Sffl^7 

25 mm^-f 53fcJBIS«k©mi» (Free Sp ace Range) ^S^F-^-jl F C L UV ^7 — 2|J?St 
85*fr7^fr£#$&§ (AWG : Array Waveguide Grating) SrJBV^ £ £tfS-C#£ 0 
.AWG-e^SlS^TVNS Free Space Range « FSR irB&^^Ji^ r^BJ^#T?ffiV^ 
k*XTV^^ifc^©FSR £fiS&«?x w©MjjSB*"C© FSR m^tf C/FCL (C : 
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[0053] t05tt#8 4(^1^1^^ «!- ^^^^ 

8 6b^tB^Srttl^BiLTtB^-r5 0 EI 2 1 ©MT'teHI 11 (b) fc*UtflH*fb 
«F*C,-'(00 11) »CoVNT©^T»«8tt«:^UTVN« Q F.+qFCL, F 2 + q 
FCL^f5^Mi2H:^8.7l:M^86b|:, F,+qFCL, F 4 
10 +qFCLtrffl*t5#-h3, 4tt^ft»8 6aK:*^na8KS #LSo 

[0054] ^(om 2 i i^Lfc^^^i^atitfmi i n <ozmtk * 

ft*, *f##l l n t tTtt*mf4^«i8 6 a, 8 6bO-^^t#t 
S*»8 5Xtt8 7mLTfc^. *t ^7XI^8 6a, 86btl 

[0055] 11.4: LT«EI 2 2 tear*-* 5 toMWW"« r. 4: t>-c* <5 0 B 2 1 * 

«***a**«Rt«^yf 91 lf .... 91, (EH|HM^*MWtt«f y ^ 
K) *^^CT#««92|i:ij»f 5o *^y*91 lf 91, toftMff 

25 ftSHfctnlaQj, 89 E ^^92a^^^92bOV>-f^{C^#^M-rS^ 
#»93 lf 93.SrR»t % «J*»93 1( 93 E & % «F*fb«F*0 "l" <D+y?h 
tAt«t©tt^ai9 2afc, --1- 0^^#J^5tO»e»«»82b fc* 
ME»92a.92bO«tt^»ttU»63a ( 63b b fcWBh4ft|&S*U 
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1-3 dB©5fiJ»aS#fett*. 

[0060] HI 28 teatf-J; 5 fclBJ-OT' W^&maSSK 46 ±^-ia^^ 11. b 
5 12. S:^t-S 0 ^frhW^ 11„ Ofnmf^t^ 122 a Ofgm« 

^b^f^(7)ct 3 Oa(D{t^|^CT?r Ot^StO^S, rHfef^S ll n 

10 IUK3£«©fflftSrH 15 Sr#flRUT»WbfeJ:5teiWSr»HjEi-«. ll n b'& 

#s 12. ««^»^i^«w-©rw^3tjftiaKa«±i!:«s^Tv^ 

£5. El9Sr#flgUT5fc-<^s % 46 ±fc 2o©«F*» 11„ t 11. Sr*^t" 

m±fcmm^ztc&izmKtemim£fc*$i±irz> r 1 &xfs ^ a ms^^—r^m. 

V\ -^^^^^LT2ffi7 ? -^0-^^itT^3^jl&i5:#'|4^^ Cm(f)<D 
*flT**\ ^^T3te^S^^#ttil^5(lK:m(f))0^f^^^^tti^-r 



10 



15 



20 
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[0061] b 2 9 fc^-f A 0 v&mmmimtks ztibto*nmm*e><Dm**& 

lt«ttO*77^^13 AI 13 B , 13 c i, ^fei»0*77^13 A , 

j»9 d^^-^T^^is^vxmm^^m^^n^^mmmcst t 
a> & ©*«**ni-7 t ^ 1 3 9 9 ^&i&®mmu<Dnjmz 

[0062] Xfc£*L* WRWttJtefc 1 0 i V) ^^Hi 1 1 tCA7J Lt, *W 
HOWWfCn (f) fc«Cfc*5ttl9Wtt|:J:!), »»#'&C 
n (f) Srtf^U ^ WU-^, ^^l^ctii^tln^W 

^hrvfXM*. «Wl5ft»Cn (f) MMM-5f^ou«*t W y 
[0063] 4fcS«Wl-3om«f*Ottfttftoa0t*,5. J**S#-*fbHH* 
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mi <Dw^rim^-tm2(Dw^im^m^K a -i» bt^^-y^im^bw, 
lo^tw^ "-i" tt£Y)m2(Dft^imw "i" 

mm intern KD^v^mbm2(D^-y ^mmx-m \(r>^-y?mb%2 y ^ 
tt£^-yzf^m^mm^-h\ mi<D^yy p Pibm2(D^y7>mmm 

{' "-1" bteZ>^y7'iiLW<DWtb$$l(D^yy?m b^y)m2<D^-yy p m 

[0064] mz.%U%mmmV SRI»Wf Cn(f)©HflFCL©|»|g 
T^«9, ^W^l 1 n O^F^^^jg^^ 31 XV, #m^l 2 n ©m 

20 3t««t»ffi«3 2(«fc^jl^ife:F s t~~F 1 a> ^OF s t-F 1 a>FSRT'fc 
£o tfcFs t~Fl aWSFSR^T'Cn (f) = Cn (f+FCL) &J&± 
U Cn(f)(7)^^(l-Cn(f)) b Cn(f) b <DRS3-CiufEiS(13) , o£ 9 

JCn (f)-Cn (f) df>JCn (f)-(l-Cn (f)) df (14) 
&J$&irZ>ZL bfeWtbfrT*&Z> 0 5 d tteFst £><bFla ^T^ffit^^FSRlC 

25 rfctfS f ^Mi-S^a^§r^^i- 0 

[0065] *fcCn (f) fiffftifCm (f) ^O^l?^ (15) (DM^j^ 

JCn (f ) ■ Cm (f) df = JCn (f ) • (1-Cm (f)) d f (15) 

K&mmm 1-2 m &v)Wh ^ x 5 \^ c n (f ) tov ^ 
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r & o xfc i (on^m^m c ^ ^ # N a = n / 2 § 0 

2 atafe^flssraM 2 - 1 ©a»M*f *y a*h 3 0 ^ 

AM 1 0 0 T?ttAa«KP lOlit) OfiSMMK 2«9*-^3R3?!Ht«*© 

Hit) *&u ^vmm&mw tmmamth^) ^m^tmmiwmi 1 
o-vsmrs. Mi2 0H©3tt^ «>e>^c»ft«>^3tejHiM out) &m 

0 ± *) *>*4m*wmmm 1 3 0 x^y b-tz 0 mimmm^rxnm\^mm ' 

C0066] **^*3£»<^ r ^ 
MJIttfttttt (BHK) Mr*-**A*j * r«F*T?«F-*fb*^fc*A#j &sv^ 

^^AS^^t^v>&HTV>S^itt±<D^^^u QPSK * qam 

0H*.tfB3 l fc^-*\fc 5 r f -^^iJ^v=2Hi-ro©7 i ^^fiju 

(KT, ftfr>7Mttr©^ 3 ) SrWo^TSo «*.tf?*-*fi (0,0), 
(0,1), (1, 0), (1,1) o*n^n«r, lASMftOtiftftCK 3*/2 

[oo67] Htns^f^^i tt, amgMttft f s i*e><DXMmm*w* t t-r* 

t 4000GHz *imm A fcu *^«»A-^!ME«rWtfc-J-<5HABB*K:i*< 
^X.T2mLfc||^itt5i, ttfeftCK */2, 3„/2im 31 (a) 
31 (d) fc^J; p fc3fcJi?a«^ 100GHz ^offl^^7 b Lfc3^M«H4i*5 0 
ID 31(a)HU3 1 (d)^VNT^bl#e}««^^^ E _t T .^^ h/p 
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[0068] mMS&i<Dmm A Od^FSR, o^FSR=FCL = nA (n = 

i, 2, -) t-tzb, 3Wi2 0f±, ^ft<fc*>FSR©*«ttWB©«flr*«ra 

» &*FCLOft5fcFSRT<WftfcSLTV^ litl»13 0« 
ftfg^f* ((l + cos (2 B fn/FSR + 0))) /2 N ffifti^ 0=0, * 

/2iW»Uc4o05M2 2 1, 2 2 2, 2 2 3, 2 2 4 te 

5tt»2 2 1. 2 2 4^H M ^^ 231) ... f 234^^ 

^23 1^ 2 3 3, 2 3 2i2 34^MWtlJt^24 1, 2 4 2T^ 
fc3IS***L* 0 M«E»2 4 1,24 »»Sm(DttfB^7 hiktM ' 

* bfc^^Mf^^f 2 5 O^mLT^^^^Jt LTfflAS*,* 
[0069] ■32-l- H8 2-4te, £0JUM 2 - 1 oft* 1 2 0 

^«^b^^^^ h* e i^i:fc»i3o^ 

to #HO*fe^f43te« 1 2 0 ©ttWtffcT.* 9 \ I±l*3te03fc««»tt«r 4 0 0GH 
ztU W****©^*fcfcfc9TOft!«« ttLTV , 6- E3 2-1-03 

raism 130 ©ui**o3W«iMWfeft^. 3 n @ yt^mmm 

200 <D6tt» 221, 223, 222, 224 ®&Mtt«^*j^ o B 32-1HH 32-4 ' 
«fSffi**«rSltfcii^©#5«« 221, 223, 222, 224 

M32 - ! ^ 32 " 4 ^^^4? ( J@^^m^ 0 0 32-1-® 32-4 <D& 

23i, 234 ttmt**&vmtiMi**Mtej<t ^e, 
■ aw-a 32-4 5 fc, *mi*«^i m ^ atmm» 
130 tefertsaenKWi-sitjsv^ ^*^^Mi»aA*©^jWR^ iw - 
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(D^mm^^-r^ zm^fem^mi* o. 375 t & y> m 32-1 
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ttm«9Mf«0. 125ift9 (03 2-lt?tt3frB, 03 2-2-e«4fre), 
XtJ«3 7c/2*n^Hi^fc5«#O4ftm«HS«tt*^*L0. 2 5tfe5 (03- 
[0070] ^ffi^^Jt^^S^^^^^g^g^^yj bT £tbfc»ft«rJt«t- 

fltfB&fflgp 130 ©m^^teSr^-c^i-. 

(1/2 tc) J ((1 + cos (2 7c f /F SR + 0)) /2) d f (16) 

(1) &t@^^i 3 o<oM)Qm*s7 hmz.fo^tz.mamm\tit>%<D%mmm 

(1/2tc) J ((1 + cos (2 7c f /F SR + 0)) /2) ((1 + cos 
(2 7c f /FSR + 0)) /2) d f 

- (1/2 n) S ((1 + cos (2tc f /FSR + 0) ) /2) ( (l + c o s 
(2 7C f /FSR + 0+7C)) /2) df 

= (1/8*:) j* (l + cos2 (2tc f/FSR + 0) +2cos (2 7C f/F 
SR + 0)) d f =0. 2 5 ( 17) 

(2) {M^Ml 3 0OA*ffi*BV7 htl^&^^^^IKfttt 

(1/2*) J ((1 + cos (2 7c f /FSR + 0)) / 2) ((1 + cos (2 
7u f /FSR + 0 + ^/2)) /2) df 

- (1/2tc) J ((1 + cos (2 7c f /F SR + 0)) /2) ( (l + cos 
(2 7C f /FSR + 0-7C/2)) /2) df 
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ytmrrnm 1 o o wiitM 1 1 o »«^.«h 3 0 5 ^ 

A^7»l 0 1 ^^r-^^JWWl lOafci!) n««t»tt2*jwc 
#SB£tK ift^Uje#||»l 1 0 a*»e,02^J©2oOf-^*tD/A«Ml 1 0 
bfa^OAAf^Ote^fO, 0), (0, 1), (1, 0), (1, 1) icjfc 
5 CT^V^/WtO, 1, 2, StW^i^, *iJt«^f,Ot(^Cf^ 

mn 1 3 o <om**<om8mmniim#m 3 1 ( a ) -11131 (d) i^-rx^z. 
[0076] ttcKmismmi oow»i 31^1 2 o^tb^ytom^rnxo 

«ffl* (mm *K F S R^g»n^LfcI»jO£^Wi 1 %Jptt 2Ti 
15 4SESS2 4 1, 2 4 2©*WAOXttl3&S3felt^»»2 5 1 K^lteAA £ ft, 1 3R 

jnof-mt ttaj^2 o i fcm^HSo ^iti o ooa**pi 

[0077] r©±5fcr©^Jfe«2-ltt, jEAOttttSrWU tt£&®M(C*6HaStt 

mxim^t^~nmm^mm^mmmmm±(Dimm^m^vx, nm<ot^ 
is L.tzummmx<DMv s KSrum-rs r t #t* 5„ &*s* 2 1 

[HJSM2-2] 

^»»J 2-1 fitB^gP 130 fc*5V^T\ ^jfcgs i3i as^iftL&ateJUiStt 
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©3M3t«safi:*SFSR/2/n-r!ix-cv%« 0 *mmmvm^&m8Mmm& i mm 
mmti^ 27cf=e t-tzb, &m<o(&mMm±c i (e) x»ci o+rc) 

(© + */2) Xttt, C i (0+3 rc/2) kfcVs S d6 SrfcfljFSR 

5 [0079] J C i (0) (C i (6 + */2) -C i - (S + w/2)) d 0= J C i 
(0) (C i (0+3tc/2) -Ci' (e + jc/2)) d0 = O (20)" 

fci(0)(ci ((e)-ci' (©)) d©=jci (0 + tc) (ci (e+7c) -ci' (e+«» d© 

"(21) 

0 36 (a) »!l**Jgfe«±|c*5rt*QPSKOfll*^ OMjM Sr. El 36 (b) fCQP 

10 SK ffi*^i:Wi*«ifcffi©3|ao«fysr3a%-t-. 

/2i:3 Jt /2iU ^©❖M&fe&EI 36 (a) telg&RJre^LTV^. -jfcfg^ 

[0080] timm 130tt, tt*fitfl*£tft« 110*5 ©r-^ll©-^ IH 3 
6 (b) <DM"Zl±±4fc\?vh (1?-?) ©OXIill^CT, Otefli^ hxft w 

te-tym^m^b^Ttz* 

0 3 5 ( a ) fcSrf fcftfttB 34i IH#^^f«^^ 0 5 1 3 3 a ~ 1 
3 3 dtfmtbfa Offi©5«#l 3 3 a t tc tB©5ifc8&l 3 3c £dSj|fifc£*K 
n/2im<D^m.^l 3 3 b £ 3 jc/2*B©5ife»l 3 3d fc^iat $fl5 e 
25 3 2 aM32bt LT§]#^^ y^K»tfetk fc-JWfc*B£ifcSl 1 0©tt3fe3« 
&SS1 1 0 aOitk'j/ Md£ 9%fll&l 3 2a yf^Jfil^^ £<£>Jbfelf 

3, h tfs «o" -Q&fl&mmi 3 2a <D*^ 5^ttO*B5«#l 33aC 

mttsin, "i" x-htiit * ftzm&i 3 3c \z&m&hz> 0 mtmmmi 1 o a 
©Ttefcr* h (^-*) ic: ± 9 ^ne$ i32bt u©^^ 
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"1" •C*»^3w/2*H5ift#13 3dteas|*$tb* 0 :«»13 2a, 1 

3 6&aICTfttei£S&3 0 O^tti^ftS, 
5 [0081] oH^SSHf-loi ±U©A*9*-^3R3?9W:liafey!l«ifc*P (362«ife$P£VN5) 
110a ^*f*-*:ffcfc:*l#flH*-*3R^ (Tfetfyh^tJ) tl2^if-^^ 

Kj&Kxmim 132b ^ t t($2&mT-#&w<D£? t -* ztttnmzi&Kx&m 
m 132a *s-tti^e^fwnp$jh^ -t^n^jES-rsamjft^jst wm&mwm&m <d 

mmi 3 2 a, 1 3 2 b * UTttif©<5ift«fc3feSr>Jt7-J-**«R-*-5 J: 5fcb 
Tfc«fcV\ o«ID35 (b) fcSc*\fc5fc}teWl 2 0i?)OMM^l 3 4' 
J:t>2#feU ^-*©««13 2a' tLTC^s'fiaN^ 
3 3 a t ,c 4S^jft$l 3 3 cl^ftA^U fl^®^lft3t«raW»l 3 2 
15 b' tUTCMs'fiat) */2tB5»#l 3 2 b £ 3 7c/ / 2ti5^1 3 2 d 
MU^L, 3 3 a~l 3 3 dO^H^^^i 3 6«rai&T3&e 

3H8S3 0 0^til^bTt>«tV\ ^jfilSl 3 3 a~l 3 3 d <D A^lil £ tfj^lllj i: 

20 [0082] ^<DmmmtMit^^yt^mmmnm3oiz.^^rz.h(Dtmm<Dm^t-r^ 

£ £ ^S-e# 5. fc*?Ufc*m 24U242U+1 Xte- 1 Srffl^f 3fc«>E 3 0 * 
£iS 2 0 0 t>^«#-e^-rJ; 5 fcg&SB 241a, 2 4 2 a t) N Jttt 
*2 4 1, 2 4 2©ffi^^©- 1 i LTtf »2 5 0^^t5o CttfcU; 
!9^-5§-»^2 5 Oa»63tea£flriMl 0 0©A^^i^^^lJiPI-©ft-g-mW# 

CO J: 5 t-bT, ^©^^-^(D^^SrMfPbfc^^TOQP SK^ 
[H1M2-4] 

2-4 »i«|jgajK§|jft|c J: D 16QAM &m& bfc tot, c ©Mtli 16 If© 
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&frb2mn<Dv i --?\Z&Y)®m*'< y^l 5 2 ajW«flflp*tb, Xjy?-\ 5 2 ate 
13 3d 152aJ;*) ©W*3tett»IBSeffc;«J 152b Tf-^ 

[0085] o-§= t>i»l 0 1 J; «9 OA^^-^^ttllcafe^^tfp G£?iJ^m£|S £: l > 
^3^|f^^^lJ(D#^^r^(C^^M^CT{itl^ii^l 5 2a^ Jj?4 

2&^-**m<©4h?*-* \z*<w\&^xmmcm i s i btmmtsnz. 

E3 9fc**f J:$|c % Ml 2 0 45jj[#l 3 3 a~l 3 3 d * ®ffl£K|H& 1 5 
1&T>*1 5 2SrffAUTt>J:V\ ro^lMl 20i5©^»i 3 4T*2 
»ttU gfUftl 5 1 TC-f&HKftsA l Slbfcij, Jiffi^e, 

fl51a t*-t4fc7*-* te «£ 5 Ofe&tfc» 133aXli * *B$jfeg& 13 3c fc^J 
0#*.ffl;*7*-5 o 3 4 J: 5 ^RHftl 5 2"C4-f«Wfl2»l 

W^S^l 5 2atf±ftJ»b2«Of^|cJ:9 7c/2tB5«l 3 3 bX 
»3 7c/2*B5iS8§l 3 3 dfc-^Jt)#X.m^J-r^ 0 

[0086] £«»©*2ftfcoVv<\ *OA*3fc*3#B09*^ % *T<fc7*-^fc«fc 
0 ^iVPttSHffiSf b*P 15 1b, 152b Tttftffiff U * 2 ft© Mfeflft* ©ftr*L*» 
©Wi«\ ^_h&7*-* % 2#S(Dt ? -^^J;I9^)#^^^^1 5 1 a, 1 5 2 a T* 

n«E4«fb8p 151b, 152b -caMmm vxmti tt t «fcv\ 

200 W« 3 7 - 2 fcSfrtM: 9 El 3 0 K5* LtcZmm 221-224, « 
tt}^ 231-234, Jttfe»241, 242 b*tl?tlMm>h<D#m^t>tl&tfi s 
iH»2B0Oft9fc, J£tH»241. 242 <D#tU^^tt GEA) ^2001^ 
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41, 242©tU^irbT«, ®38 (b) \Z^i~3, 1, -1, - 3 Ofpltb^ ffi 
:JlbO«t^JSlT, 038 (b) *<D7*-?m.&mt)£tlZ> 0 
5 [0087] Z.(D£ 5 ^W-^m^rmm^ 2 6 0 t LT »M £ f« 3 7 - 2 <M§:{f =gg 2 
0 0 ^(C^i-J: p fc, Jti£2ff2 4 1, 2 4 2 £>#W;*7teA/D^m^2 6 1, 2 6 2 

K (<£g|n?6t:> h) ^-r^^/Hit^TK^tbT^^^y 2 6 5^^.|±J 
ID 3 8 (b) {^L^ffl#^t>o4^5/ h^-^ia^ttj^^tt, W^t* 

oi~*mzi-fz>o ^*5, ^^^^ 2 6 5^«r K^i^tB^ns^-^^M^ ' 
£ni3 8 (b) ^i-^mmtit^-^m^mm^m^^^^^ib^.m^x^ 

[0088] :©i9!CLt: 2 - 4 te, ^»|J 2~lt PJ«{c % 3E;ft^;|»& 

&xh, ^m(D%m&mMxitm:^vtj:\,^E.nmmmmi-^mimmmm±(Dmm 
xmmmmu mm\zmmi-zz.tx\ ^tt^^MftmL^ffiwi 

[H1W2-5] 

25 tcth mmm 2-5 t u-c, ^ji?«#±t^^ ^^;*ifi$ti5 

k£>£jiv^o ^^nt^e 1 0 0 «m 4 0 ^^-t-j; 5 ^ jt ^tJmmmmM 110, 

*i 3 7t, mwn&i 3 2 tfrbK%\m$m^i 6 0^5 o 

[0089] Ml 20^W^f5^©»f^FSRin o 
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3 7« % 2 0 (otft^i-fx, yemi 2 o©wA-f*3te©*jn»E»:T 

tt*BO©*jft#l 3 7 a : mm-tZ>2 S7-yy&*-> Giifl) tL«©2Sf 
[0090] Jr/205^1 3 7b : ^H~5 S^^S:^ Gj£»f) £ L^c£> 

^©2sfy^ty mm hv^to^sf-y^^ mm b-r&z.t&'L 

10 *T?ift»J3ELT5$fe1--5o 

fltfB 7c ©5«1 3 7c: 5ggH"6 2 S^jy^«r^"7 (J£0f) £ t«©2S 

(D^mmiZld : 51^5 S^^^tr^V (alii) £ L^&W 2S 
Gggr) tU©^© s ^y^^Gii®) it-«ii:^L*-Ciftt)5gU 
15 T^jSti-5 0 

[0091] ^-|^«L = 4, S=l©^©5«13 7a, 137 b, 137 c, 13 

7 d <D&hfe%mm&m i &itm 4 1 t^-r, ^ jftgt#i_h*t? 4sfy 7^ ©fsr 

/n£Jl$£U J ErO^(0 1/2©filO2S^5'^fH^ % o£ 9 1 2 tc t U 

7djilX2 S^^/^O, rc/2, 7C, 3 K/2<D&$mtiLm&7 hVtt<D&2 S 
20 ^7115^5^13 7 8, 13 7b, 137c, 137dl^mMil$ 
■^55««H&T*fc55ifeSl 37 a, 137 b, 137c, 137 dCD#5«t<KH4Sr 
04 1 (a), 04 1 (bh 04 1 (ch 04 1 (d) Ktfh^fl7^-t 0 t^oTw 
^5ft«13 7a, 13 7b, 137c, 1 3 7 d Lfcftte, %m$L& (M 

ft) tt±^FSR/n*ffl»i^5aHEaiKS6jft36S * ffio^jft, o*&5*»^ J*; 

FCL = FSRtLTV>5 0 

[0092] -©*»J2-5T^^oj;5^4tB^fM^2o^ N 2m<o?~~9<D 
m^Sr^^TQPSK^^RTtlff-So iO«l«2-5iyil5«ail 3 7 a, 
137d^0, 3 7c/2^tL ; etV^^j-TV>5^e>, 03 5 (a) fcjj* 
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vtcftmtmm loot mmizmmms&mfc nox*xd2 ma?*—* tc «t r> . 

H4 Ofc*5VvCMI»l 3 2 a, 13 2bte«fc») x W^0^5«l 3 7 a©ffl 
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2 3 l©ffl^^^i-5^t±i5^«ifT@^1-J;5^0. 5*cfttK M2 3 3 

5. ^tfB4 2-l tH*5V^T«:5jfe«2 3 2M2 3 40#ti}*3fcH:*|t5^Uj» 

[0096] r^T\ #^y^©3^«»*Ui©3aa«H*tt, fctfSSSLVN 

«?©«W#-CO^i7*-Sri £LT&tefl3L-TV>5fc«> % ^jl»#±<D^©«t#tt^ = 
a -Cfc o T fc, # * ^T?*> otfc 0 Z. t ft < ^WJ 2-5 ttJfcfcRE 

ni4 o-ctt¥-©3feii§flr&iii o o ^3teSflr««2 o ooaa^ua^bw^ 

(omfc, l Srflfts c^ifcMlp *> 4 bfcffi-efe § 0 m% is? h p t 

1-5fcP = 0, 1, 2, 3T'fe<9, P = 0»tefji-^ ho, P=ir±|ktt^b tc 
20 /2, P-2tttt«V7h ic, P*3mHBS/7h3*/2R*«t5 i flp*, 2 * 

p/m (m=4) -efes„ LT-yymz., ^(Dm^^hm<D^pizs^mctiP 

* T^ffi* 0 t i-<5 r t Sr^ft < t> n EWk 9 as-*-, gp *> a £ L Tftm 
L-fcPJ&SrMOD (A, L) (Q-l) L+MOD (PS + 1, L) ~ 

25 (Q-l) L+MOD (PS + L/2, L) 1 /6>k_LfEn *T?3&fb$itfc^y 
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[0097] ±|5L, M, n, S, P, Q©|«tTn=l, M=4, S = 6, L 

= 2 4<DW&<Dmmm*ik~tz>?-y7°%m4 3 ( a ) \mm^i^x^i, s n = 

2, M=4, S = 3, L= 1 2<DiMt<D : m&mi<D^y7'%:m4: 3 (b) {^i~ 0 
[0098] iOJ:5K:UTs«fe«2-5-eW: % 3EA©1H4SrtU tt^ltoW^H^ 

BiJfe0!l2-6] 

15 ftffiffl 2-5 tSfc-tfc X 5 te, ^ffiOfc (jft*) *Lh^M»iKgtt* 0 , * / 2 , 

^vtctmrncD^mcj: *> q p s KmK&m*r <s r t ^ o ^^j-c^v^ 

SMH»«»«ri»ilKSS»4:U 2k i=® tt5t, #ill©5t#ttHtfic i 
(8)XttCi O + tc) ^.t>*c i (0+./2) mi (0+3^/2) 
20 SSr6 = h50at, h = O F S R/ 6 0 - l S^DtfeKFlF S R« 

[0099] ECi (0) (Ci (e + %/2) -Ci' (6 + */2)) =2Ci (6) 
(Ci (0+3 tc/2) -C i' (e+3jc/2)) =0 (22) 
SCi (0) (Ci (0) -Ci' (©)) =£Ci (8+*) (Ci (9+*) - 
25 Ci' (0 + 7t)) (23) 

5* (2 2) (2 3) J± % ^H^tL^ (2 0) (2 1) ©j»^«»«T7* 

mmm 2-5 ^Lfc«cBa!^#&/Bv\ ® 37-1 %xm 37-2 &#]$l-ctoil 
fc^wii 2-4 (D^mtmmiz. lt, q am^ii ^m^rrs c * as-c^ s-i ^5 
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(1,24,3,8) t (2,12,3,4) O^SrHl 4 4 |HT\ nM^KD^yZf^M 

vfctZo (n, L,M,S) = (1,24,3,8) n=lT*fc5^tQ=lfc*ltTfc^ 0 44 

(a)©2fcfl©BfcS*-*\fc5K: % 0 (P=0) -C? (1-1) 24+Mod (0-8 + 1, 2 

4) =1 #S<D^^^°ad^ (1—1) 24+Mod (0 • 8+24/2, 24) =12 #g <Dj-yzf 
5 b&-Cl % {±t@v-7f 2tc • (1/3) (P=l) -C N m 44 (b) (Dl£m<Omz.7F-t& 5 Id 
(1-1) 24+Mod (1-8+1, 24) =9#|Ofs'^a^e, (1-1) 24+Mod (1-8+2 
4/2, 24) =20 #g(^^5/7 P b^1?l, \tM^-7Y 2tc • (2/3) (P=2) t?H 44 
(c) ©£flJOBifc*ti 5tH (1-1) 24+Mod (2-8+1, 24) =17 flrofy/a 
(1-1) 24+Mod (2 - 8+24/2, 24) =4 tiOf y7"bt Wy^l i^5 0 
10 ^%V^yZffr^%>X*\>m^r\S.2. 4SStTTfcS^t>fy7 , l#@d^4#l £ 
^^/•7°1 7#B*»6>2 4#g^-C(D^y^Si t^S„ 

[0102] (n, L, M, S) = (2, 12, 3, 4) n=2l?fc5^bQ=l £ Q=2 

^fc«9 N El 44 (a) ~|H44 (c) <Z>&&m<DmZ7fct «fc 5 RUStfe^ V P=0 t? x 
Q=l T (1-1) 12+Mod (0-4 + 1, 12) =1 fgOfy/a^b (1-1) 12+Mod 

15 (0-4+12/2, 12) =6 flOfs'/b^i, Q=2 T» (2-1) 12+Mod (0-4+1, 
12) =13 #|Ofy^cH (2-1) 12+Mod (0-4+12/2, 12) =18#@(D5 : -^ 
^d*T* U Q=2 T«fh>:7 h 2tc • (1/3) (P=l) % Q=l t? (1-1) 12+Mod 

(1-4+1, 12) =5 tBCfy^a^t, (l-l) 12+Mod (1-4+12/2, 12) =10 
#B©fS'^bS-etQ=2^ (2-1) 12+Mod (1-4 + 1, 12) = 17#g<0^y7> 

20 c^e> (2-1) 12+Mod (1-4+12/2, 12) =17 #g tof-yzf d *T 1 % fttgv^ 
h 2*: • (2/3) (P=2) d»o Q=l T? 1 #@ WyZffrh 2#g (D^yZf^-^t^ 9 
ilfy^fe 1 2#g©fy/^^ Q=2 T'l 3#@0^-yyj&^ 1 4#g<D 
fs/^Tft, 2 1#@Ofy^&2 4#B©fy^-ei, o*5Q=l"C (1- 
1) 12+Mod (2-4+1, 12) =9 flOfy^aH (1-1) 12+Mod (2-4 + 12/2, 

25 12) =2 SBWy^bSrWl, Q= 2 -V (2-1) 12+Mod (2-4+1, 12) =21 * 
SCD^y? cfrb (2-1) 12+Mod (2-4+12/2, 12) =14 tSO^^dMl 

•K Q=2tn©fy^>7h^5|5ffi|j:l3f|)5^2 4f|T^-5o -<£>H 
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coios] c <ommm<oxmmm<D*wmn*.K mum 2 - 5 -eea 4 o 

* 137 ^ n ^ 7c/2ft, 3ic/2ft©4flOftfc!)fc, Oft, 2tc/ 

5 3ft, 4*/3*i©3«O5»#«rJMii-« 0 £®JUMOM3HtiftKr± % Oft, * 
ft, */2ft, 3,/2^4i©5Mi^f,^LWtl:r^^7M<D 

Oft, 2*/3ft, 4,c/3tt03*©S»»i, FiO 
H&<5%ft, 5*:/3ft, */3*B©3«©5jfc#^ SV^Tc-jfeft^ h§<Z)J|ft 

[0104] r©i5iaT, jEA©tttt«r*U tt9»onillc4BH^«v^tt«r, ft 

15 CHJ6M2-7] 

El 37-1 fc*Lfc3fcS{*»R 100 re 133c (137c) £ 3 7r/2ft3j& 

^133d (I37d) Sr**U rtLte#V^fflHi 151, 152 *©W*-f 15l a , 152a 
Sr*»UT0*i5««l33a (137a), */2tt*jft#133b (137b) ***l**lftiHB 

i5i^i52 ^<ommm 151b, i 52 b kuhbu awiwii 4 0 r±«* 

20 112 1 u 2 o£ o 0 3 o *oflr #feft*^^ 1 1 o 

tovmmmm no. a, -#©*s,h ^0^,^ t 

£M» 151, 152 fcm^t Tft&jg* t*^^0T«3|^ Ify^l-ci iCfWflp-fS 
* 5 fc-f <5„ ftftftgtt 200 T*te, 260 fcfeWOttt* 241, 242 ©fflaa 

*# 3 VktiK?-* o £ u *«# l stilly*-* l t U **Wtetfc* 

25 -r^ Q 

coios] r © j: 5 fc-nb«3tafe« 2 - 4 -T^-t^Miafc (M) *jb© mm<v 
mimmmcMvxh, ttM2-6^^«ft (M) «,±©^ft«awa 

J»8ttte»LTfe, 41***03 8 (a) «t'©ill*IR040(J>nr* J fti : «Q A M 
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J; 5 t40©ffif/SOQA^H > JlV^ 2 jffi<£><5>jfc^£r 133b (137b) t 1 
33c (137c), 133c (137c) t 133d (I37d), 133a (137a) t 133d (137d) <D^-ffrfa 

\zi-%~t^£<9m 38 (a) ^<DM2m^ n3m&, m4m&<D^-?%ifr\z.tertz> 

5 4o©ft^l:^oQAM^ii:t5:i^x«|5 0 ^rtbb©^^^ 241, 
242 ©tH^j^^<7)H#^ % ^©^{gtfS 3 X*7*—? o M N i -C7*~ * 1 ^^mi~5o 
C^W!l2-8] 

^.(om2mmmm(Dmmm 2-8 f^tso^ji^^ttii^^srffi^-rs^© • 

ftM&^V^o ^<D-$mm 2-8 SriUB bfcft^f^lg 100 £ L=4S (D^-{COV>T 
10 04 5£#JlLTrai-5„ ^CD^M2-8f^Jl^#_h-eFSR/n s 

f*n=l ^UTFSR§rljH^t U 0, 71 /2, tc, 3tc/2 Ofefg 

mm 2-5 xnmmm 2-exn^ti qpsk x« qam mm^m t-rzh 

[0106] iu4 5\z^vtmx^^s^^yy p (D^tmm.^<Dytm^-m-r^m^\ &ytm 

15 ft ^©^{±l^»J^I-e#St(D^fet9, 1^ffL/2Stf>2{gOL/sm (#m« 
3fcAtt«toH 2 s <om-(D)Z&i&ytM-$it=. 2 S toft^b&S^MOffi) 

20 nft, 3 K^2m(o^s^vzf(Dmtiyt^i-xoi^ ytm^mn±(D^mM<DMW 

^^^^ °« ^/2^S^y^m^-r§^l 20biCDtti^3fe^J;^ N 
Oct, t©toSfy^ 0^19 3 7t/ / 2tSS^ S /y^m^i-5^1 20dt(O 

25 mtjm^x^o, k ftmm%i*wm'tz 0 t^5©L/2stc»i!) rc/2 
i«£2£;m3 7i/2mmm*mm&z>tc.mz.m^z> 0 m-h, %mmm±.<D&m 

30 mt)i-Z>%Ml 2 0 g WOSfyy, o*l9 0t@ 
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2 o c 1 3 7z/2mytmi 2 0 d ^msattu m&Mjtsii 2 0 c 1 1 2 0 da>e> 

[0109] ^-*ffi*©*T<fr7*—* (t*^ h) {C «fc <9i50#*-f yfl54a 

*k ^(dt*—? # 0 -efcH{« 3 timmztifc ui?* ? 154 b&mmx^ yf-i 5 

5 4 d teg&fc U * tf* 1 T-fctU*, ^ 1 ^fcW^154c «r 

5/^15 4 dfcgJ^U t3#^^r S/^l 5 4 — ^ *a<3D_b<flrd^ 2#a©f-^ 

2+B3teagl 2 0 e t n 1 2 0 f fcfcSBftU Ml 20eil20fii» 

e>aiA^3 03te^tti*sn, o^t? 7r/2^fw^^^^3T*tii^$^ 

10 1 Tffcixtf, 154aSr3 2*Bft$» 1 2 0 g t OtitiCM 1 

2 o htizmmu zfibmyemi 2o g ti2o h^^mo^m^^ o 
[ono] c <d x 5 m lt, mmm 2 - 6 -em 3 7 &#fig LTt&ej ufcsft&ft^a 1 0 

15 otjiSfiif 20 oiutttE3 6^Lfct>©i^©ioitti««tv\ r 

iJfc<£>;*:# $ Sr«l#rt-*ttf J: < > mmm 2 - 6 -e^ LfcfciW&tfSlW*.}; 
4H&fBfiA0QPNV 1 5 0 

HI 45 tf^-f y^- 153a i: 154a Sr*lfcU 153b, 154b 

20 ^ $^ 153d, i54d izmmgrnu m 37-1 4xoflr-^6«BA^M 112 <d zmr-? 
©a©#f-^t§]^^ 5/^- 153d, i54d ^jm-s r \zx Y) s mmm 2-3 -ei& 
m ufc t nun^ qpsk aawsrfi 1 5 r t #-e# s 0 sfcHM&fti 2-7 -era ufc £ urnst^ 

■9J#^j/^153d, 154dSr^B&LT % 153a, 154a SrSl^ifcgBl^iil 

25 ^ 153a, 154a Sr«0»i-* - t m«fc 5 N a&feftl 2-7 TRW Lfc QAM gfffr 

ft 9 ) Z. t t>Tf#5. &*5^ ^ 153a t 154a StfflfcUfcflUSttfciW 153d £ 15 
4d ^B&LfcM^*3V>T«EM?!J^§|5 110c JcH 30 *©f&-j§^HSS38ft» 1 

[0111] n/2{iLWyy M©I*5roOm M*.tf, O^y^It 7t/2*B 
30 ^-y^ 



. PCTAJP2004/U1UZ 
H^BWWJf 16. 5 

58 

*:<Dmmmx*hz> 0 ^.mn^(D%mmmw(o ei^ 

i' #38*2 7 1' i N j#5»«8l6 2, j' •6tt»16 2 / «r**u?*l,H- 

[0117] r.©«^J:*SVNT»4Jt«5»2 4 1 Vte i #5»S2 7 1 <&Sifi3te£m-t-S 

£ifcfc&M3tt»2 4 1©ffl;&fe, WWlS^MilEft f TOttD i <f) Sr*JW-5i: 
Ml^W^T^L^ (3) £ft£ 0 

Di (f) =Ci (f) -Ci' (f ) ( 3 ) 
^tti^2 3 1 T*fi i #5^2 7 1 O^ii^^^Jl^^fe^^^i- bT©^fe5^ 

mt LT^m^tv^o ffi<©ifta«f>R«n?*>s B flfeoTasflww© i#5tt»i ei© 

tt#2 7 l(D5^^^^n^FSR^(D51^-f-S^^^^fc?)^bfc 

flC##^fcV^R«p-^ (5) ' ©Hfl&as&D&o. 

[0118] J C i (f ) Di (f) df=P (5) ' 

5*: (5) ' tt^i^jg^m-e^u^ (5) *—mkVfch<Dteftm'fZo 
i#^»#©5jft«H4BB«K:^*tSffi#Bf -eofcc i (f) fc, 
$io^tttltl:W5»^SS|[ f toSD j (f) £<£>f*|5» 

#1 satires* ufcS; (6) <&iwfl&asj5fc!9i:o 0 

J C i (f) D j (f) d f = 0 (6) 
«oTi#*^2 7l©3M3fc03MESrlftm-t-5tftW«2 3 lOffl^Hi' # 

tt j 1 6 2 &3gi§ Lfc3fc^tt^*n*V \, ^(Di^CLT, r OHM 2 

- 9 \t s mm 2- At mm^ &mm^mmLK<D® t <Dmm®mL<Dxt> 

[0119] Mfc % i 161 ^^£r^&i-&JBffiH&-? 
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, *<omitite&v&jmitimmkf-vmkm m a en jj PFR1 (=FC 

L/n = FSR/n = A) OJBJHTSftOagU *l*^ttT*b&5*; (l) (DMffi 
tfMfc <9 Ato J; 5 r. t tiWH bv \ 

C i (f) =C i (f +FCL) (!) 

fc«W»*tfOQAMtiat5. 5fe*«2- 1-2-4, 2-7«^3® 

oKflswt^ft , * ^aufeM 2 - 5 ~ 2 - s -vm v y ^m^commmmm t> ttria^ 

(1), (3) ~ (5) ' #Jter6£*»Sfl*3;hJ:$ 0 tola, 
ftt©fHf+FSRtf© Kmofl^Ht^ FSR*2-C»Ufcttiftti, Jg i 5fe 

M^T^bfc5£ (2) i>&.ft'DZktmm£ii£5o 

[0120] JCi (f) df=FSR/2 (2) 
«fc«2-l~2-8fc*itf-S0te % * *«Wtt^tt**l^n«« 2 - 9 © 

i #, i ' wm&mssm * ara u it/ • 2 *h, 3^/2 tm»Ka»««K^niiift 
^2-9©j#, j' wmmsm.hi*to\sot^ m 0*5 £©2«m!2-9#£<d 

2-9Sr4^fbbfct<D^%v^5 0 
[H»92-i 0] 

l' , 16 2' flt-f^+BSE®*^JftSl 1 1 loft!9(^3fll##T?^-rJ;5 

tcm*msmsm& 1 1 2^vn§ 0 *©tt©*wtw:n«iTa)**5«»i e 1, 1 

[0121] 3W©3t*SttT, *aSWB»«©*«r« i **tfe« 161 5****-*-* 
FSR/n (n=l^^) O^ttfcMfr?, ^Mgf^ifSit^ 
#161 fc, i^^^^^^^^fiX^I^-^^^^t-Ste^iim^g©^ 
j #5&#162 fc^5«^fci-5FSR©^«aw^Ri*K:^ Wfi) 
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ytmrnmrn-?*^ mm kte*>. i m^^^mt mmxnm-mm&*& 

ttZfa<D%a£mmi<DMffii-Z> j *6jft« 162 FSR Oftffl&gcK 

^■ffifll-e i #5$^ 161 -Ctf-^fcfct), j 162 Tf^-7fc*S^-y^Ri:35S|ai 

[0122] ^oT, GKmSElfc) *»fe©SE«36 icftSi-SlfctB 

0 <D°f-yzfy(D i#BG3Hitolfi£rC i (0), 0=2 7cfi-r5^ Ci (0) =C 
10 i (6 + FSR/n) Ci' (0) =1-Ci (0) tfSt, SCi 

(0) (C i (0) -Ci' (0)) (S ft 0 = hS0 tLT, h=0^FSR/ 

6©-i *-can*.fcizra f s R(D^fp) ^^-p^g-efc 19 n i m®$mskf\-<D k 

(0) i-t"5£ % ZCk (0) (C i (0) -Ci' (0)) =0 (2 tt 0 = h5 0 
15 h = O^e 3 FSR/ / 6 0-l^-e*q^fci|E:P^FSR^fp) 

•fex j #*R^ftSr**?i-0BSfeO^ 0 K::i3tt53&fi«rC j (0) ifSix Cj 

(0) =Cj (0 + FSR/n) "CfctK Cj' (0) =1-Cj (0) k-fZk, 
2Cj (0) (Cj (0) -Cj' (0)) (2 n 0 = hS0 tUT, h = 0*>bF 

SR/50-l*fM^FSR©^) a^pjMire&t) N jtiitmm 

20 (mtt j &ft<omm&&$i<Dm%) &&t>-r&&<DffiB 0 K^ts^* 

Cm (0) k-TZk, 2Cm (0) (C j (0) -Cj' (0)) =0 (2 \t 0 = h 
6 0 tUT, h = 0^FSR/5 0- 1 *T?iP^.fe|ZMF S ROijajftj) 

[0123] »M»«2 0 0ttll*«2-7^MU*:t>©ilRI*©t > ©ti-S o r<D 
25 i 5 ^VXQAM&m%L1-%Zktf-e%Z> 0 £ ©»J 2 - 1 0 fc^arj-fc©^ tu^ 

(1) ~ (4) JdTj d© *• 2 l:«ILfc^5/fcit5. ^©IIJfe^TfflV^S^jfe 
ggt LT, S R/n l:ftSt5fy^RS:7^i|Ff ©|(FfftF C LT 
l^bfc^O^^^^T^— ^#Srfl|^f5 1 fix h©^^^T3®g^l/^ 

30 ^L-CF SR£(±©^St^5it55^!rlffit5^ fttOFSROJfc 

ja«afeo««-cws: (i) ~ (5) fctide^s ciiLfc^Mt5 0 
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[0127] fiJLfc^bfcJ: 5t:©II«i SflT«t?Sft*l* 
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[0133] )ttifit2 0 0 {-fflVN^^^O^^ttil^Jl^l^^tl^F S R, 
FSR/2, FSR/Ktf5 0 ^ J: 5 &H*-?tt9tflr *flW*»«[**LT3ft 

mmy- v ^m&iz.*tj^zmmm&&zm^Timo f dm cmsm»»&w 
ffi-rzytmmmmioo^ loo^mm ^iititioo,, .... 

1 0 0 K fc*5V>T «/2tt#BjftSrn*i*«#tt©-^a^ ^Mit£1-5 £«f« 
3feMflOO©TO 2 (an cos ((n/FSR) ©) +bn 
sin ((n/FSR) 0)) nrOM»lC«i-S5MMI»|0D« 
15 tOR an £ bn [4^^ftK?3W^T«t5e^f TfcS, 

[0134] fcja, lM»l«r^trfflKOM»| n l^mWKI 1 0 0 n At*** 

B4 8-lfc*IV^T*aflWS«10 0 I . »•, 100 s ©)feI120^- 

ioo K *«^v^^, tiir^Lfcj«HMPSK*>*v^* 
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10 



25 
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ffiSttlOO,. 10 0 K , XMH200,, 20 0,^5, BP^ 
»OSa:*^SfllSffl0 0 1( 10 0«©*tt»©5«#ttosf4, 

o o Iiit7- y ^^bTTnoGSHt-s-fcR-t-fc 

[oi35] ±^tc^mmm^f^mmmi o o\cm^^^^m^ mtih 

5i^*Cfcot t> J: v \ «o T &*HfflH&MMc J: t> (Wfr5 1 v % 5 c i tt£jft4*tt 
ft-9<<fcfS;K&*g 110, 1 1 1 &tJWHHIM*it« 1 l 

coi36] jsui©j:5te, ytmmmm±(Dmmmm^y) s mpsk, qam/^^ 

5 IPT 2 ^aftC fc-«*D*4tjft*ftH bfctfft© J: 5 *. i xr± 

ax% i#B«» mtC i (f) ^ *©**«b«»fc#fl^aa* N 
20 i ^-w^m*<D&mm**>*^mmF sR^um^tttiPFR i 

Ci (f) =C i (f+PFRi) T?&U % 

ICi (f)-Ci (f) df>JCi (f).(l-Ci (f)) d £T?*9, 
i#S^^j#g<D^«#ttH^ c j (f) fc#U 

JCi (f)-Cj (f) df = JCi (f) (1-Cj (f)) dfC*,?>, 
F S RKT©«t©*«IWWB^ C i ( f ) <D® m P F R i TtW bfcjfc V) * A 
ffcUtt*B2* (Af/PFRi) SrCi (f) 
Ci ' (f) =C i (f+Af) 7?Jb9 s 
o£!9Ci' (f)f*Ci(f)te#U 4fcfB#2* (Af/PFRi) AfcSt>©-e*>9, 
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SCi' (f)-Cj (f) df = JCi' (f).(i-cj (f)) dfT?*>5, 
flttOfc CT_hfB i # g ^^jll^ic^ttPi^©^ i Stefff-^RTAhfB j # S ©}6Ji&ifc# 

[0137] tmmsimmakci (f)©^LtftPFRi^-t?Af^PFRi 

/4Xtt-PFRi/4©£^i|[ffc5o 
*ttW>0!l£ tttt, ftI«StN i ©K©2fif2SNi SR£giJ|TL7bfiSL 

•^fcMifc&c i (f ) ftZ 0 

[0138] r©l2^»lt N 02 (a), 0 2 (b), 03 (a), HI 3 (b) lZ.7jk 

15 u*nstN*aMiiHPONi!:#u-caffl-ct*. ttmimm&Miz&^x, mi 5 

*m 2 8 bfc¥-^ ^t»UKS«lu i # g j # g (75 

3*^ttK3*ffi-C#5 0 5ElC»l3teSt^ffifc*JV^ % 02 1, 02 2£#E8L-CI& 

fcHX^i"5 1 *f#MS§KBte*Pl (Passive Optical Network : PON), 0J*.fOT 2XttEI 

3 (c^ b^arfeiijfv-^ rAic: ©nig Lfc h <z>t?S> -So 

25 [»J 3 - 1 ] 

h 412 ^LTftAttt^*^ 420 tf>^- h 420a \ZAJ}£fr, ^AtB^*ffl^ 

4 
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2 0©aK-h4 2 0bJ:t)ia««»4 3 0teA***LS 0 ^4 3 0tt, ^431 

*"<-;**J-S*4 4 0 SteA^SttS. 4 0MR^^»^g4 

4 0 S ^tt}^^f«^^4 5 0 &m^XytAm*&m^4 2O09^h42Oc(C 
5 Atl Ztis KAmtl&m%x4 2 0 <D"ft\ — h420aj;i9±i9 ft*fc £ LT^feAffl^stf 
-Ml 2^tT*77^/M 1 O-m^l^^So )feAtBM^4 2OiLT0 

i&ftJBKeirSrJBVvCfcJ^. L^U K*f3fcfc©=i fc-w b^n* h-^fcij: v>± 

t>mtt<omxxm&mt&itib* *fzytm&*'j><T%tcwzitAmti&m&4 2 
10 ot vx&yty—**. bv\ ^^4 5 0 ^yt&$tmm&%^te®w 
^430 ^ifcHT^-rj; 5immm&ti%®w&tet*$:m\<^z.btfx»%^ mi*^ 

214 20O*°-f42 0 c^A?)-fZ>h<DX*htU-£J:\,\ ®W%&4 3 0f«^-4 3 1 
£V(Dy-?tf^~?X&n&Atli$tltzft%^-?%f^4 4 OMMU 
15 -xx~hfrt£^-Xft-$m4 4 OSfcA^, ^^4 5 0 t UTA^«^4 

3 iof-^(a t)*W$ti,?»§]#^ffivN5^«-ga#^4 3 owtft&mt vx 

[0139] ^-?ftt§r& 440M 440S «T9 ft^OftJTOfc ($£ 

T^«^^^-^-efeS^^©5fejl^f ^i-6^^Mifc?r IM (f K 
f ^-T55t5iS(DM^OM (fh x^-—xx&Zb%(Dm%c%OS (f) ^ 

25 ^tb-r^o mmiM (f) t®oM (f) t^of iz.m-tz>m$txtem*nk, 
mmiM (f) twifcos (f) »f {cM-rs^x^fp^^u<, a>o, 

Mifcis (f) tltOM (f) oiof tcp-rs^xf^fpi:, itis (f) 

tmmos (f) ©i©f ^Mi-6«^x«^fp^^Lv\ m^m^-r (22) 

5£i: (23) 5£©Vvf^t (24) 5££ (25) ^VN-ftL^i ^^-f-SM^^fe^o 
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[0140] J IM (f ) OM (f ) df = JIM(f) OS (f ) d f (2 2) 
SIM (f) OM (f) =SIM (f) OS (f) (23) 
US (f ) OM (f) d f = J IS (f ) OS (f ) d f (2 4) 

SIS (f) OM (f) =2IS (f) OS (f) (25) 

ItoKMT©****!**-*. 3fc (2 2), 5£ (2 4) tt9*-f J; 5 

(23), 5£ (25) £ l*l*3lft?£g&fT 5 £ te&5 0 

[0141] ^nib<Dmmt^-^mm(Dytmmt^-^mm(D%^m^K^iz.mi,< , 

(c) r±=ABB*©«-c*)«j % ra-»HTf«, o , 3t««*iE:iwf o~f Lzytmmm 
15 SE»:f o=f s^mm^xmmmmmmo^iK^x, mmmmi^^ti^m 

3KWWWS1, 2, 3 ©^T«x«h##H# */2-f*tfcHB»i:«|rt ) ftv^ 
BI6 (a) *fc*^j;3teM«i:#u «/48il^fci*il|)S:Woiot 

fcflSSKKWf 0~f L (^*^fb^»o~i) SrL^ffiJLfeLfio^y^ Ofejgfc 
K) *U ^y^rtRiateSME^iXttOfcU El 5 0 (a) fc^HttSrmHS- 

^*-^oBHfctt«*.tfH5 0 (b) J: 5 fc, 

25 ^^^±«9ff^(^VN5r^^ T ^ §o igso (b) tt*©W*H:Bl5(> 
(a) ©W¥iH--T?fct>, #^«g|5 0 (a) ©*¥*KteLfcfc©i:fcoTV** 0 

[0142] 440MX« 440S cD5$t§8ifc£ LT, H^§3ifc$r 

30 fflV^ 
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1^' 



6>iWte*^mir#bfc*^9 43, 44 ta^fca-^/Ns^s^^^v^ 

^^Xtt^-^«FW440MXf4 440SOS*B«i LTH5 Ote 
^Lfci 5 ^*#^5^©»*»ofl|^«ftH 5 1 tea*-*-. A**tt3fc 
^»»6 **&jft$ 5 »3^y^©«*«R*flr^«tt«^ Mz:ttJ 

*» 440M Xf4 440S ©W^ft* 4 0©f y/rt KlR-,** - ^fefc Q 3£ti§lB\ ft 
^5©^h 1, 2, 3, 4H»tF 1 +qAF, F 2 +qAF, F 3 +q 
AF, F 4 + q A F (q = 0, 1, 2, •••) ©**3W«*iT^tmA**L*. ittfc 

o 5 feSMC l o^y tto ^ 6 T ^ LTWAItitfJ: V >. 
^i5m^5ttm H2 1t©5tti8 4fc|R»fcAWG (Array" 
Waveguide Grating : 7W|W^ M *JlVVB£ i^"C*5 0 
[0143] ijU#^4 3 0 ««HF4 Slit) ©^^^^T*tt«yU!j*ttfc3teSr^ 
-*flF-*»4 4 OMtA^U ^^-^T?*,tL«r^^^ ! NF«4 4 0 SKA*-*"*. 
3fe#^»4 5 0 LTA^4 3 1 ©^^tcj; ^ij^$^5^#^^v>§^° 
»W»»4 3 0 LT*> *V\ ±5mtT?»ft^^5jfc77^ 

^{c J: &«&3*i/ct> J:v\, flhtfiflSM 9 j; 5 fc*frtf»4 5 0 J: *> 

llttS*i«±9mt*77^4 1 lfcX^U *AW*#ffl#4 2 0HKL 

4 4 0 S©*tt^3te**n^tL^KI*^5^KH«4 5 1MM4 5 1 S*Ktf, ^ 
--*flF**4 4 4 0 S©#m^S*n^^^W*» 

4 4 0M^^X^4 4 0 S XKl«I«»4 3 0 *»oT*7r-f< 

4 l 0teA#$;h,3«fc 5teLTfc«fcv\, 

[0144] El 52 fc* Lfc^g«0 49 fc* Lfc * © i Jfc^ 3fcAttJ 420 *«Rft 
**** l*»fc*ftj&K 450 SrlM*UT»a^*SrHK:fiiJ»r5ri*tW3(5 % B 49 fc 
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ftAtttfjaK- h 412 i 5 3tAWA#ffi#420 «r5Hi»!13te^ft# 421 422 
tbfe©«*»461MArf 461S ***l^*UMbfc3teW^W»47«fttl«470S (C<fc 9 

[0147] * 1 ntot&M 4 2 1 TtfHtt * tLfcfdrfroT 9 fll-^ttfRWRI 4 3 0 KXt> 

thT±Vm^k LT*AtitfJ#JB#4 2 0 Sr^U I^AHi*^- h 4 1 2 J: Y) 
ft^T-T ^4 1 OtettJ^Sft*, 3fr^fife&4 5 0i lT*f4 3 1 J; pftlj 

HStfrlMi (f), ^^©3l6SIA©H*«rISi (f) NllCt 
*^5i#l©T9mi: i S^© j S@OTt)mt©H«{^t (2 
6) (2 7) iZ&mtc-t, 

[0148] JIMi (f) (IMj (f) - ISj (f)) d f = J I S i (f) (IM 
j (f ) - I S j (f)) d f = J IMj (f) (IMi (f) - I S i (f)) d f 
= J I S j (f ) (IMi (f ) - I S i (f )) d f =0 (2 6) 

2IMi (f) (IMj (f) -ISj (f)) =2lSi (f) (IMj (f) - 
I S j (f )) =2 IMj (f)(IMi (f)-I S i (f)) = 2 I s j (f)(imi (f)-i s 
i(f))=0 (27) 

(28) 5£fcfi (29) ^]^^fc-r o 

[0149] J IMi (f) (OMi (f ) -OS i (f)) df = JlSi (f) (OM 
i (f) -OSi (f)) df = JOMi (f) (IMi (f) -ISi (f)) df 
= JOSi (f) (IMi (f) -ISi (f)) df=0 (28) 
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[0152] roi o ttm&h-ofotOW&b LT, T 0 ft*3te©3Um*KW fO~fL 
(««Hb3te«iSt»0~i) Sr«^.tfH54(a)fc*i-J;5H:L=4s^MWU 
©H«Mi(f)t4*4aos^^«r5Kl Gtiftft l)> ^©sf^M 
5 0) n=2 ®i&»9 3EU i #@ O;*-**-;*©^ Si (f) teMtiXD s 

SrSii OfeSMEl), Jfco.s ^-y^Sr^aBa (3t3§tt 0) r n=2 |II«5g 

-To H54(b)te*i-J:5fcfo~fLSrL=6s4MWU i#B©^"-^©BMfciii(f)W:* 
HUOs^jy^Sr^l, ^Os'f-y^Sr^iSiat-fSriSr n=3 ®iK!J3KU i #§ 
©*-<-*©|18i$: Si (f) \tmj)(D s ^ y ^sfs'^SiitSii: 
10 £ n=3 5 5&#-„ -Jttttfc W:3fc««akK|iDo f o t>> fL £ L #§ij Lfc L *f~yzf<D 

ymmm^zftzafcimmm m&mmvt&m-ww L^2-esijofc 

«fcft« s ©ffiflfcfc U i #B©^-^©i#©**WttBB«[«: iMi(f) t^^wi: 
^05ittt» ISift) i •g®%ttm»ft MiCf)Wt a 

15 & (n@) #9 5g-rMiSc-efe«9, ifgOiftttiHft ISi(f)tts^y^Sr5Fail 
fcU •€r^«< s^y^Sraifl^-t-artSr^jK L *r s T?B* UfcEHR (n 
HI) »»Jig-rBB|fc-C;fc3, fcSa, ^b^MJfctt fO 3iB»8^2y^3«l^y^ 
Xtt^Sifl^y ^flHfcV vCV^flS, EB 54(c) \Z L=6 S> n=3 O^fc^i" i 5 tc s M 

£ 2sT?I^Ufeffifi:^e>19|V^«[^»tJtt'«J3SU *©«m(s-sO)^jy^S5fl3lW:^ 
aifiii-5BB«[T?t>J:v\ o*5«flBBB«sftSfc<5t)©, 0!l*.tfBI 54(b) ^-fMScfc 

**uu 54(c)© j; 5 Knsaasr-r b ut stne 2 &©t^-/wtjijw 

-*§-2ftL=4 N s=l, n=2Tfe«9s «F-^3ttL=4, s=2, n=ltfcD N flF* 4 

(f ) I S i (f)tt(l-Ci (f)) i:, OMj (f) fiC j (f) o 
Sj (f) (1-Cj (f)) HW«t5. 

[0153] r^b©5«W^i*LfeMft*t > oW*»441M&U«441S, 0C*4» 46111 & 

MiE$^^E(^»4^) 
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oKmimzm\,^Tvm-s§r%i*mmirz>ytmm^ 423b ^tn 

423b {Sft^ffcSI 450 ^m^{ffil^#ALT^«3:V\ ^-^g& 441M RTf 441 

*tf4ggg 423a <D<ft 9 IJIT «9 461M ROT t> ^^—^fc-JHS 461S Offl^iftiJ 

5 fcftltffiS 423aM Rtf 423aS &mA^ft&m^£htc.ig&ft<Dfy&^mZ-i%m't'Z> 
-^^t. **0^— *JB3fci|MB*423ali £*-^-*fflftigi|i&t§423aS ZZtl^tm 

[0160] M^4 5 0tLT> ID 5 7 J; 5 fc, ±Dv^^4 4 1MS 

t*±9 *^-;*ffiHH&4 4 1 S©^fl ■^* J ErtL-?tb3feli#S«4 5 2 MRU* 4 5 
10 2S£3i£T3fr£ifea&4 5 3T'^U *j3ffi7'4 3 1 J; 9 (Dy**-*^—? Xfotl 
tfftJM»4 5 2MWii(tii^^ii5< U 3fcitMg»4 5 2 S OitftiMs < U x*-* 
tfX^—XXhtl^ ftigi|Bg§4 5 2M©ig*ls£iM£< U 3fe*ii|>1^4 5 2 S ©*gi|B 

5 2MM4 5 2 S®ffii1HBafr&il§?-4 3 1 ^ i£ £ <9 $'J$P LT t> i©i 

t vxitytm^m^y^^imm^tj: h»j 3-3 -e^^H^gi^t ± 

20 v\ J5teH5 2fc^Ufc«fc5fc«F*BI©«at!:^RI*»Srffiv\ ftAtH^*^ 420 

A^mt£ftmm?&*®mxm 52, 11153, m 57 ^pi— mm^^m-tx^^ sum 

mtemm-tZo roi^tA^^ h 4 1 2 &Bffim£ft3ft£&8&4 2 1 
25 £tK ^-?ft-fm4 4 lMl^^^t^ 441SIC&U 

451MRU* 451 S 4:R»WKl#AUfe3Bi(W4 5 2 MRU? 4 5 2 S tf>#±ti|ig^£^ 

0©fFB#tt}t£^«i:£;h,5„ ^-^flF-lfcgS 441M&tf*^-*flF-JH& 441S£- 
fWbUfc«F*»441 fc-t" 
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SM^4 5 IMRTJ4 5 1 S b (omzftmiBm 4 5 2 MRU 4 5 2 S&JfAU ±9 
X-^^J; 9 Ctie 5 ^±|i|'l^4 5 2M&XM 5 2 S ^fflif 5*§-£W$-^4 4 

i ©a^*- 2 1 {cjn^^^n, 5fe^^4 3 o 5 0 

i£>#^ 3fei|*I^4 5 2MM4 5 2 S ©# 9 M_L9 y*-* fc(t V) SVHCigfc;^ 

W-^IUJi&^^^^H(t§^»J 3-5^059 £r#J$ Lt^TlCiiit5 0 
[0161] ftAffi;^*- h 412 Mtt^^ CT*iMW» 442 UT^M 430 

&mmtstiz> 0 %^Ty£7T^^4iofatb<DT<o flr^ri3fe-^>»* 430 lt^ 
#as 44im^-o« 44ismA^$ns. ^^fct^^-^-ft^t^^-^-fs-^ 

t£o XT 5 ft f)fef©fW)g»©^W 441M Xtf 441S U 
-tb6^3fe^#^450X^$tL-C^^^424^A^$n, 424 

^«m#^46iMS:t>*46is fcAAS^S. -OT9«^o^«SWWfe3as^Hfc« 

«461MXtt461SO^«^8B»i:tt^Ufct>0"T?*,tLtf % fu3£ Lfc £ 5 />< 

[0162] ^^^451T^lt$^c^fi3 , 6^^424^5SiiLT^^4 
50 fcA***,*. -g0#^ 450 f«^431 iOiO^-^JR^teiD, «I*Mft$*L 
TV>5 
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frb, %KT^O\m^%i)m^A 4 1MX(*4 4 1 S £5§i© LfcRfcW^fcSftfcfll 
■*3te#£KI**4 5 1T*SM$^ W— 0«F-^b«rft»tT3te#^ft#4 3 OK:A#£ 

■§^4 4 lM»i4 4 1Sia5 2 0^^^ ^(On-B-imm-WWiX'foZAK 

<k^-et So 3&33§j#g&4 50^57 fc^kvfrm&b u ^eo^ytiiii 

3§4 5 2MM4 5 2SiaiJ, 3fc77^/M 1 0 -A7J £*l,3Jb 5 4f 

«br, ^feiSi|is^4 4 2©ftffifcjMi*3i5J;5n:bTt>iv\ It)fcW4 4 2Srii 
5 9 4nc*fc§rr^-TJ; 5 £K**s&4 5 i ©a&aicffiLTt «tv\ roMso 

[3*EJII[M3-6] 

^©H»iJ 3-6 «^»J 3-5 fc*J»t*3fc'&^««424 t 451 fc«l»U #»J 

fcfifEl 60 5 }Ci-6„ 441M&TJ* 441 S Sr3S3® LfcT 9 fir#)ttt^J#S 

20 450 £ t> -«|SSM« 454 IC A7J $ *U 454 T?T t> <f "if-ft ©- WKt* $ *K 

temmzti&s. z.<Dm~?fcm 59 ^ u/c^ * l-c^^^ 424 &%mx- 

25 442 Sr-»S« , *454©«I»»450«lteffAU-ct>J:v^ Mx.fi S0A <D 

t vxm&i-zzt&-z%z 0 wmm 450 &m 57 \^\.tcmmt u j t<Dytmm& 

451MRX* 451SSr3feliffi« 442 tUT«ffl$*TtJ:V\ MftVtc&mm 
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[0164] ^±^^fc^3^a^l!8&~jRWtc:KW-r«5 fcOT© J: 5 fcfc5 0 ftaHf£H 

^4 4 1 ©5M»ttftMtS:C j (f) xncm (f) a, 

fCi (f)-Cj (f) df = JCi (f)-Cm(f) d f 
JCk (f)-Ci (f) df-JCk (f)-Cm(f) df 
[0165] mzftmffifrSCi (f)-Cj (f) df MCk (f)'-Ci (f) d 
fO^<it>-*tt^n^^ D oJOCi (f) >0, Ck (f) >0©Vvf*b 

©^f&ifcSr^ft F C L *5 J; © g ^K^FSr^AftftM FSRifSt, 
Ci (f) =Ci (f+PFRi) T?S> t) > 
ICi (f)-Ci (f) df>JCi (f)-(l-Cj (f)) dftfc^ 

j#@(D^JH«#'l4M^:c j (f) m*fru 
ICi (f)-Cj (f) df = JCi (f)-(l-Cj (f)) dft'fct), 
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[1] (JftjEtt) 0ffe©3te««*F s t*>k@fj£©3fcJRIMfcF 1 a Og&HT^Ji 
ttiF S RcDftff -f^ft^J; ip fctittU 

5 ^iH)&#:F 1 a ©fgffll? i #l^^-fc^-f--5M^:Ci (f) ^©Sfeit 
(1-Ci (f)) T'fc55t^©/>^<it-^e)^-5tf^'ftU i# 

(f) XWOKteM* (l-Ci (f)) ©4>fc< 

Lfc3te«F#flr**r, Bf^O^JH^ifcF s t^bi^Ji^F 1 a <£gSffl 

(f) tt3fc»aft«f «rSlE»:i:U Ci (f) =c i (f + PF 
Ri) #/fc&^S«#M*T*>0 % 

15 19 N 

MIScCi (f) ©S^Mtl^ i^fer©HftCi (f) Sr«C^B8Sfe-c&D 

itci (f) SteMifc (l-Ci (f)) iomii: 
Jci (f)-Ci (f) df>jci (f).(i-ci (f)) dfoBB««s 
20 J&^b, 

J dfliFs t^bFl a ^-COffiftOKWF S Rfc&tfS f fcWi-fcJ&Ka- 

Mifcc i (f) ^ i#@fm^offt©jS@f^itc j (f) &TP^ 
vmmc j (f) ©sfeWife: (i-cj (f)) bomz 

25 JCi (f)-Cj (f) df = JCi (f)-(l-Cj (f)) dfOBB^S 

Sftbfcftflr*a»fc, ItCi (f) caHt^Jlttft^Ci (f) 
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i-ci (f)) ©*«*o*awi#*i-**2!ii*«*fcoiitejstfciii 

^PFRiliifCi (f) te#JK^*WkNi-e*JBjft**FSRfc|fcb 

3lfifl»ft«FSRfitTofi*©*|lllfft«*H«:c i (f) coH^LJSWP 
FR i -e|&LfcPJ5&& Af^U 2tt (Af/PFRi) ^Ifc i (f) 

i#B«F#H»Ci (f) td^U ±IEH!J^ A f «»tftft«3fcJBjft«t (f + 
Af) t©iMci' (f) (=ci (f+Af)) 
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mmci' (f> tm&c j en Rxf^omfemm. d-cj en) t<D 
ram 

Jci' (f). C j (f) df = Ki' ( f ). (1 _ Cj (f)) df(Dm 

±i25t^f mm-z±.mftn-%m bx 2{fiT ? -^?ij<a#^-* ^ ^ ^ 
(Dim^m^tcA f (Dm^mmc i ' (f ) o^sji^^^^o^f-^sr^ 
io &< ^ ^3tM»ii>iF s Rtciirmm-fz>mmT»hv , 

' (f)> *afe&*mft4»tii** d-ci' ( f )) <D%m^(D%*&m 

o 

[3] (iEi) If^l Oi/^.Mii&^-r, 

^^PFRifsgi^ci (f) ix*ftm&mmFSRzmv 

20 fc^^i|>M-efe 9 % 

^^i|>lFSR^TO^;jil«ii.I^^^PFR i T^bfcPJ^^ AfiL 
, 2 k (Af/PFRi) WCi (f) {c:*f-t-S{i^^i: U 
2 £ U 

i#g^M^[Ci (f) f^b, ±|SPJ^ A f fdlt^^S^Jl« (f+A 
25 f) t©Si?rCi' (f) (=Ci (f+Af)) £U 

s ^ Ci ' (f) ^Mtcj (f) Ru^t(DRmmm a-cj en) 

JCi' (f).Cj (f) df = ICi' (f)-(l-Cj (f)) df©l 
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(1-Ci (f)) n-^T'fc5 6M(:iDx.T, Ci' (f) XTJ* 

(1-Ci' (f )) ©i»ft< fcSi^ttc j (f) M (i-cj ( f 

*aMt««w: 2 mr-^^m^m i jr^ii t jr 2 ^jn^-^m^j t t 

Ci (f) Xtt (1-Ci (f)) fc$tbfc0i3tefff*i:, 

^2^ii7 :f -^^^j(D#'7 ? -^rt^^^^^c^M^ci / (f) 

0 OMt (1-Ci' (f)) W<H-*Xf«Cj (f)MtOfi 

§£IWiic (l-Cj (f)) o^*<fct-3fir*3fe»AJ«««[»ttiu*:, J&2 3te 
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cj (f) ^aMjDttcitwtt^c (f> xttcj (f) 

©*St*t#*i-a»3 3Mfeflr*i:, ##Jfc1-S£«sNft (1-Ci' (f)) 
Xtt (1-Cj (f)) fc36-5St % %«UKMjftft4»tt#( (l-Ci' (f)) xi± 
(1-Cj (f)) ©3fc«*03fe»A©JK4»M*fco|Bjol6lc*Ufc*2« 

10 #8|-^5^!Srefc«9, 

»l^*^^*WteJ:!j±|B3teilAJH*»W4*SH*c i (f) x» (i- 

ci (f)) tzfritni 2 &m?'-*amzzi)±to% i m&m& 

m^mmmci' co^raa-ci' (f » fe5 ^«c j ( f ) x » c 
i-cj (f)) k£frfc&2ytm***ti*frm3ftm7-fix?\}<Dfr7*~fi 

3 #«t^- * m m > ^4 #fg£^- * ^ ?u & ^ti^ns^t sg«*T?*>5££&# 

20 mir-rs^iift^^Ao 

Jfe^SKKlcttjbAiHMRtf <Hfsrt, %HMttft#tt«s c j ( 
f) Sfcte (1-Cj (f)) ®3fe«F*fll-9-^SflrA^7§*L % 

25 ^SiWCi (f) % (l-Ci (f)) Xr±»OV>-f^*JHDTtU 

[6] (*&jE&) IS^Iil~5©V>-r^>0^xA^*3V>T, 
Ji^PFRiteMifrCi (f) te#*r5»»NiT»3teJB«»«FSRfe^Ufc 
*H*fHIiU »Ci (£) fcCj (f)ft I^iPFRit^P 
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FR j TfcS^WPFR i tmmPFR j ttlRI— M[-C*,?)3feJBiaftjR«FS 
RWT©3te«jft»[«Sr % MiCi (f) ©^Ljl^P F R i T^LfcSiJ^Sr 
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A fib, mmCj (f) «|tC i (f) t<Dmm2n (A f /PFR i) 
iS2^©7cOCi' ( f ) t?&!3 n Mgfcc i (f) #3E&H#&-£tfH»:XB:jk 

5 StCi (f ) ^jS1-^.ft#(^S^:S i tQ i ^2 &HICfcfltV = 

2Si • q i x*ytmmmmF sR^utx^s'^i u »ci (f) tt&ft 

1~5 S i fgl^s/^&ft^l £: U ^frU^< S i ^O^5/^°=lr^;3^0 

10 a 0 

[8] OfctjE^) ff^l ~5 (DV^-ftV^(^V'^7 i i^^C^oV^T^ 

•?t<d^^< ^^-^r^ijo^^f^tttt, ft^M^i^ttgllfcC i (f) X 

x»h v s frutt&mmm*. ytzfcmfcmmvkmmc i ' (f)M(i-ci 

' (f)) fcSv^ac j (f)XV(l-Cj (f)> ©#3HWWBft6Jft#J:t> 

3fe9MEJa&ft<NH££*c i' (f)xii(i-Ci' (f 

)) *>sv^*cj (f) RTt (i-cj (f)) ©3te#HH&*&ft«3teflr*a»k# 
20 st-f-s rrtci' (f) laci (f) m^Lt©4^© ui^i* 

25 srtftm-t-sawtfttu^ai:, 

[9] (4£jE^) ifrsjtgl ~ 5 m^fr/^^^.M^i^-c, 
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Kuii^nf^oa^pHitd-ci (f)> 

[1 0] (iiEt) .Bffe©ft«MfcF s t^fegfffe©3fcja»rSfcF 1 a ©«KfflT? 

3Wa * F1 a©«H*Ci»B«F*te#*-f«Hffcci (f) XV*OKteBB* 
(1-Ci (f)) T'fc55^io/>^< H-^^^^tiL, i# 

(f) &w©RteH«: ci-ci (f>) <D&K< th-jf*^ ytmmmmm¥? 

ttfc bfc}fc^-5Hf-Sg-£ x 0f*O3te«tt«[F s t a»&0r*©tt«jfe#F 1 a ©iSffl 
T->ft< i f>%HSftAF s R^ff-WlJ: d 4j««flrt« *a«Sl. w^T'M 
IScCi (f) K3feMttftf*Kft£U Ci (f) =ci (f+PFRi) ^ 

Bfj£©3teJBtt»:F s t^fcMJE©3te««*F 1 a*-co|5Hfcfev^, 3teJS& 
ft*F S R tt***OHft'f'®H 5 i^mm P F R i 0^ffiHRo%Attft«T*«> 

MtCi (f ) ^steitii, l^&ioitci (f) 
mmc i (f) k« d-ci (f>) tflDUjfc 

XCi (f)-Ci (f) df>JCi (f)-(l-Ci (£)) df©» 
JdffiFs ti^Fl aiT^fttOEf|FSR(C*5{t5 f »CB8f SSKI^ 



87/1 



lici (f) t i#@#*«*©ffigt© j &S&^<DMmc j (f) 
©iitcj (f) ©HW (i-cj (f)) ^op^ 

JCi (f)-Cj (f) df = JCi (f)-(l-Cj (f)) df©» 

5 j$:&-t"5o 

[ii] m&s i o (Drnm^te^x, 

10 S3ti2lff^«o 

[ 1 2 ] (MlE^) »Jjfc«l OXttl 1 ©glS^^T. 
1 ^b,^^N^^2T^bfdi£N/2^-ecDS^it$ra il, r £ 2 <D 
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mmc i (f ) » N 

(1+cos (2 • 7c • a • f/FSR+r • tc/2)) /2 
[l3](*t3E^) if^^l OXtt 1 1 ©Sgftfc^T, 

MifcCi (f) WitCj (f ) »4*K^*L "1" Of-y^t <£>^ 
[14] O&t'jE^) ff ^ i o.XH 1 1 OSfilc^T, 

AMMfr&O* 2 *«F*flr-9-Sr^fiJtf * * 2 ^m«H fc , $ 2 {(Cir - * © 

15 [15] (iiEf) RIN&gl o<ommz.^x, 

MWPFRifiCi (f) t*|-J61-*«E»[NiT?FSR*»Ufc3teJSI«»«-C 
PFR i T^bfcftJ£r£ Afil, 2tc (Af/PFRi) SrHlScC i (f) 

20 ^-rs&ti^ U 

i»B«F*BHfcC i (f) fc#u .LBJWsfc A f ^rtH««%Attft (f + 

Af) x<Dmm^a f (f) (=ci (f + Af)) a, 
mma' (f)tmmcj a ) x^osteH* (i-c j en) 

25 J Ci ' (f)-Cj (f) df = JCi' (f).(i-cj (f)) df© 

*>5 5S^«j&»6>fc!K 
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4: Ufc3fe«F*flr*Sr&^i-5«F^waj^ % 
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[16] IH^qCl O ©S*t2:*5V>T^ 

^iPFRi(«Ci (f) fc«-J*:-r6li»Ni-e3teJBI««[«FSR*|feU 

^ttiF S RWT©3feJl»*II:I»i P F R i -el&bfcPJ^Sr A f i: L 
, 2tc (Af/PFRi) &m$kC i (f) WS^tU 

i#@o^Hi5:ci (f) (c^-l, ±iepj^ a f tm^tez>%m®.m. (f 

+ Af) Wif^Ci' (f) (=Ci (f+Af)) b U 

io wtci' (f) t»cj (f ) Ru^<D^mmm (i -c j (f>) to 

JCi' (f)-Cj (f) df = JCi' (f)-(l-Cj (f)) df© 

<Dytm&mF i a oisH-e i # @ ^^m^-t a m#:c i ( f ) r w<D^mm 

»(1-Ci (f )) T?fc55}K^^Px.T, C i' (f)M(l-Ci' 
(f)) <D'J>te< it>-*m Cj (f) (l-Cj (f)) <E>dfrfr<£:fc 

0 1 tow?— zb^(Dmzfccx±t£ffimmmm¥fm$ 
wtci (f)xttd-ci (f)) <Dmiytm-%-**kf&-rz>mi&mMb, 

%2.9tWr— f^&lv&T*--* Zb\z*<Dmzj&V1zm%cc i ' (f) &t**: 

25 O^ffit (1-Ci' (f)) 0^<H-^XI«Cj (f) RX**(D 
(l-Cj (f)) ©^ft< i:t>— ^Sr»3*««»E*4mibfc»23fc 

m 1 3fefs * t m 2 3fcfll-9-«r^fifc b x JUEft flF-JHt* b b T -r £ ^/&S§ £ *> 
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[17] (*6jE«) ttsfcgl 6^gtJl*3V>T, 
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[18] ON&jE^) f»*3gci 5~i 7©v^tbd>o3fe1tlJ:*5V^, 

jsisbpfr i nmwtc i (f) fc^-t-^aEjfeNi-rf^jBijftjfirttFSRSrBfeu 

fcftflMMBfcU ItCi (f) iCj (f) li, ^JQUPFRi^li 
5 PFR j tfeSWWPFR i tji^PFR j «R— jft-Cfc 9 C j (f)« 
itCi (f) ©tlb^-CfcSPFR i ^F SR^TO^JS&gM'SSrl&L*: 
!*©3WjftSrA f b\ MtCi (f) irOtetl^* (A f /PFR i) &2ft 
<D7t<DCi' (f) ISifcC i (f) tfE&Hft&^trBHfcfc&V^&& 

10 [19] W^qCl 5~1 7©V^tl/*^^«Hl*5V>T % 

w^c i (f) tmt^ttt^its i tic, mm2%mvfrmv= 

2Si • Qi^JUjftftttFSRSr^WU-C^y^iU itC i (f) ttmtit 
t5S ifll©^y^Sr3fe»ftl i: U *:*LK:|ft< s i «0>^y 0 

[2 0] (*j&3E^) 5~1 7 (D\,^-rtifr<Dmwizm^T , 

20 

25 [21] mm 
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[2 2] (ME*) />&< &t>Bf«0%JHI|t[ftF s tfrt>mfe(Dft®$i&F 1 

5 »flt3fe«**A***L % IfCi (f) tea6<5#3te»A«tt«fc4*tt*sc i (f 

£4BHft (l-ci (f)) KS^ftftaMftft* 
tt# (l-Ci (f)) OM#03fc3ISi:^t5f23imi©^}^i: 

io ^t«ci (f)iaci (f) = C i (f +pfr i) &m±-tzmmM 

15 ISci (f) <D£«tH*tt, l^&Hftci (f) *MCtcM$k (l-ci 
(f)) 

Mifcc i (f ) irium (1 _c i (f )) ioMK 

JCi (f).Ci (f) df>JCi (f).(l-Ci (£)) dfomi# 
20 JdfttFs tfrbFl a*-C©*«tk»«FSROtf*©KIBte*Jlt*f fc 

©MUcc j (f ) o^ftHgt (l-c j (f)) t<om\z. 

Jci (f). Cj (f) 4f = j Ci (f).(i-cj (£)> d fw 
25 j&±i-z> 0 

[2 3] (M3E«) »#*2 2<D|fc1tfc*5l^ 
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llifcc i (f ) <Di?i5$M§£, 
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M3teflr##A#<**b, %£*fcffl&ft4M£*'Hft (l-Ci (f)) 25 
{f£t« 0 fc^L1t^:©m-§-^^^*5V>TM#:c i (f) (i-ci (f)) 

10 ttSV^H^fcS,, 

[24] (M3E^) fft^qi 2 2 Xf* 2 3 ©^«^*3V>T, 

l^fe, fftftN*!Hfc2-e»Lfcffl[N/2S-tfOlfti[%8tU r£2cD 
PJ5k£ U'BSBcc i (f ) tt % 

(1+cos (2 • re • a • f/FSR+r • tc/2)) / 2 

15 ^fcS 5 3teMr§6«. 

itci (f) &T^Mifccj (f) f«ti,eft"i" (Df-^yt "- 1" cd^- 

-ftb^s^MMTg-tfAAStb, StCi (f) ©# "i" <D?-y7bn 
25 JS"r«^yr»ftfl|*SrjEfc U MiS: (l-Ci (f)) <d& "i" (Of-yfh 

[2 6] ofetEfo 2 (omm^^x. 



PCT/JP2004/01022H 

toTfm&tfT lo. 5.2005 

92/1 

3teWtt*«FSR^TOttat©*«ift»:«SrH»[C i (f) ©«fc5 3gU«»lP 
FRit^LfciM A fib, 2 k (Af/PFRi) SrlWifcC i ( f ) l£ 

5 itSllfltCi (f) Kl*tU Af«ft*ft5*«*» (f + 

A f ) T?© 
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»Ci' (f) (=ci (f+Af)) a, 
KiCi ' (f)fcBMfcCj (f ) X^OKlKBBft (l-C j (f)) i© 

ici' (f)'Cj (f) df = j Ci ' (f)-(i-cj (f)) dfon 
%Mttlktttt#HI;Ci' (f)C*»15»*i, M3te»*#Aa3*L, 

_hiB# a f (om\mfci-zzmftmmm®mmm ii-ci' < f » 

» 2 5»#ottiA*AA$^ h Mite bfclg 2 SKSm-^Srtt 

[2 7] OfctE^) »^9C2 2©Sfe*m*5VNT, 

PFRi^ci (f) kttmT&m&N i^ftm&mmFSR&teisitftmfc 

3fcJ«««:*FSR^T©tt*03feJB»«li:««rHSfcc i (f) <£,mt>3gbjie#JP 
FR i-Cl&LfcPJ&S: A fib, 2 71 (Af/PFRi) »ftC i (f) fc 

i#B«F*BH*Ci (f) fc#U -hIBMfc A f ^itA.««%Httft (f + 
Af) ©BBftSrCi' (f) (=Ci (f+Af)) a, ffifc***/2*U 
itCi ' (f>*H«Cj (f ) &tf*0£|EHffc (l-C j (f)) fc© 

Jci' (f)-cj (f) df = jci' (f)-(i-cj (f)) df<om 

Sffftff-^A^ti,, 5t)titi:Wltc i (f) ofisssi:, 
^f^#^A^j$^ 5«3teJa&t»:#tt^B8ffifc (i-ci (f)) 25 
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m 2 zmmvmtifr Artist *ow^703te»«t#jtSbfc»2»«flr-9-*tft 

SMfit^Sn, 3&Att&tt&tfH#C i' (f) XfiCj (f) cd 
l3 5Mt 
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> 

l-C j (f )) Ol4 5«^ 
10 0 3 3^f-i-i^4 5t^f^A^^H N ^HbO^Sr^2^ff-^i: UTtH^ 

IE 2 151^- * m^'J k ~f 3 3M9:T* 3 ^ £ £ -f- 5 ftgff S«o 
[2 9] ff^3l2 7(Dmmz&\,^X, 

20 

j^©m^^ii•^oV^Tfefe^C^^:^fc4#|^±<Dx--^ OXfi^—^ 1 (DU 

<Di$}fc-t % l^&mxirz 2\mhm^wtk*Wi?Lz>z.k$:mmk~rz> 
25 ^gmgm. 

[30] (ffiZE^) If ^ 2 6 ~ 2 9 m^fr^^BKljol^T, 
StCi (f)tCj (f) II I^^iPFRi^iPFRjTfcS^ 

x^jiwpfr i ^ji^pfr j izm-' mx&y, c j u)nmwca en 

<0,#igLJi$J-C&5P FR i 
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^FSR«T©«««k«Sr»Lfcll*03llijfe«rA £ fcU ItC i (f) KMVit 
+I^27c (Af/PFRi) fr2ft<D7i<DmmC i ' (f) (=Ci (f±«/ 

2)) •efcsriSrWifcii-sjfeSflMSil. 

[31] (»jE«) 
5 2 6 ~ 2 9 Olvf fttfXD^g^&V^T, 

itCi (f) fottlfo-rz>&:m<Dm%CS i bQ i fc % Safc2«r*D;MtV«2 
Si • Q i^ji^m>l'lFSR^^fiJbT^^^ B iU, 
HSfc c i (f) ,S.t>*Mi6:c j (f) tt-ttt-ett "l" <Df-yyb 

A#£*l, MlCi (f) "l" <D^ y~y° bM 
15 ^i-55 : -2/^ p ^'ff-i-^E^ u 16& (l-Ci (f)) <£>^ "1" (Of-y^t 

[3 2] (ffiEt) ^f^f-f-is 2fit^r-*3^J^A^ -tOSflUteflT 

20 itai3taflrMte*5VNT % 

*JH«E«WSHK:*sv^»lBB3jkc i (f) ©3fc5Si^Cj;^SLfc3fcW 
t (l-Ci (f)) ©*5t^t J: 5$ LfcKfe)feflf ^tB^tS^ls^ 
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mm* 

— «ci (f) itci (f) =ci u + PFRi) &f&±-tzm%m 

BrCfctKBMfcCi (f ) <Dmj/[ifiOfrhl<DjtL&b 

5 fflte^T, ##*©BB**©*038L«#!PFR i ©4M»©3te«Mfc*-C*> 

MifcC i (f) Ogigitij:, H»&r©»»Ci (f) Sr^Cfcllgc CL- 
CI i ( f )) 

mmc i (f ) iwifc (i-c i (f >) bnmz. 
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JCi (f)-Ci (f) df>JCi (f)-(l-Ci (f)) dfOW 

5 MtCi (f) i: i#l«F*£JL^©tt*0 j#B«F-9-©H»cC j <f)&t*£ 
©Mike j (f) ©SW (l-Cj (f)) fcofiflte 

JCi (f)-Cj (f) df = JCi (f)-(l-Cj (f)) dfOW 

[33] ftsffS 3 2 to^e^*5V>r % 

io ^ist^A^^ti, zmytmmmftmmmc j (f) ©«t^^ 
^f^f^A^^H, z&ytmtii&wmmm. ci-cj (f)) 

20 [3 4] <MlEW) f£#3g3 3(«g^:ib^T, 
25 [3 5] !t3<:Jl3 3 c^-E^^T, 
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[3 6] m&T%3 3©3£«te*3VVT\ 
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5 [3 7] At&gC3 3 ©^Std*3V>T, 

[38] OftiE^) It^IS 3 3 ~ 3 7 ©V>-f H^©^g(C^oV>T^ 
10 iiPFRi[«Ci (f) l«t5ifQit*)feM»SFSR^iL 
fc*«afeaWBiU MifcC i (f) 0iSL^iT?fe5P FR i T?F SRTO 

^Jll^i5:i|>g^l^bfcB#(7)pj^^A f i u Mifcc i (f) icj (f) nfc 

M pFR i ^«PFRj ^5^XttJ3»iPFR i £JS»|PFR j »RJ— 
«Tf*)*)Cj (f) ttBMfcCi (f) 2 k (Af/PFRi)^2^ 

15 (OnCDCi' (f) ItCi (f) *S = ^§B»c-e*>D % 

[39] (*|IE&) If 3 3 ~ 3 7 OV^-f M^mft^iS^X , 
MtCj (f) i«nffit©IfsiiQii|^ SE*2Srmcfe«V = 
20 2 Si .QiT»*«»ftllFSR^|IUWtU NltC i ( f ) ttafttt 
t5s ifl^y^&ftBtffl U ^rtb{^< s i o tt. 

25 **«tbT-flcfts*^ / Tv^<5^is^#«^:-^■ss^^a3teaflll6^l. * 
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[4 0] (ma) mfe<D%mm.wtF s t^e>m^^^»F i a^T-otsig 

«M*#, iSl©t»Ci (f) .Rtf^rOStelHaic (l-Ci (f)) o/> 
Mifcci (f) ©BMSMifcte, i^f,:©i|ci (f) £fliScCfcBfifc-t?fc9 

15 , 

mma (f) t % s^w^ (i-ci (f>) t^rfl}- 

JCi (f)-Ci (f) df>JCi (f)-(l-Ci (£)) dfO» 

J d f f±F a t^feF 1 a &-V<D&M<DKW\F S Rfcl&ttS f KH§-T5^;|f# 
20 Tfc <9 , 

MifcC i (f) t i j f Sf ^Mtc j (f)x^ 

^Mi5:cj (f) ©K« (i-cj (f)) kvmK 
jci (f)-cj (f) df = jci (f).(i-cj (f)) dfoH«^ 

&mytmm>t>, ytfommmmmm* (i-ci (f)) <o%m^<o^mm.t 
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™* Ci (f)«PFRi^/tPi( 4itC i (f) ( ^ t5S 

V^TOftt©f^Mlici (f) 0l9IlJi«PFRi©f^t 
PiT * L ^ Af ^U 2. (Af/Pi) «Ci (f) 

i#B«F*W*Ci (f) JifBWjfe A f £ltAft£*Mfcft (f + 

Af) to»Ci' (f) (= Ci (f+Af)) a, 
MiCi ' <f> *H*Cj (f) moKtSRIt (1-C j (f)) fco 

JCi' (f).Cj (f) df = JCi' (f).(l-Cj (f)) dfOH 

mK*&+*+*mc i > ( f ) c i ' ( f > © 

^ii-^O^SftAi^-fSJiia^igijtfll^i.^ (1-Ci 

' (f)) te*-**, 3tettMttft4m^ d-ci' (£» ©3teflr*o3te»* 

i:#Ai-*Ji«»23MEflr*i:oi| R : j4 :cfc±B«.A f _kts** 

o 

[4 2] (ilAn) ft^4 0O^7At*5V^, 
MtCi (f)«PFRi©fy/iPi|i MiCi (f) (:mt5l 
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^bfcfU^^r AfH, 2tt (Af/Pi) «C i (f) ^*f-f-5{4tB^ 

i#@^#Mi&:Ci (f) fd^U ±|5PJ^ Aff£^^5^6JiI« (f+A 
5 f) WltlrCi' (f) (=Ci (f+Af)) £U 

MicCi' (f)iMi^Cj (f) M^SW (1-Cj (f)) b<D 

JCi' (f)-Cj (f)'df = JCi' (f).(l-Cj (f)) dfcoM 

_hffi^sgp^« itsmmtsitc i (f) R^oRmmm ( 

i-ci (f)) ©/>/i< n-M^titifttttsiimtdDi 

TCi' (f) &tMl-Ci' (f)) ©/M<i:fe-^XI4Cj (f) RTF ( 
15 1-Cj (f )) t k~^£ft5il^|#tt£ bfcm2^f-i-Sr^i-J5^ 

ci (f) (i-ci (f)) t^^mimt-^t, 

$SM$c (l-Cj (f)) c^/>^< ^^-^-^^tLfc^SSSJil&^tt©, 12 

25 ) fcs^t, ytBkmm^wm^c i' m xttcj (f) oftft-g-oft&A 

iMt5!3§|gMh (1-Ci' (f)) x« (1 

-cj (f )) \zm^%ytmmmmik¥fm$ a-c i' (f))x«(i-cj 
( f ) ) ^(D%^m t tti&i-zn 4 &&flr -s-w t comzfo 2 
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5 mm^are&t) s 

i (f)Xtt(l-Ci (f)) biSthtc^lftim^RXfn2ftMT-*J<kmz 

.t v ±m%5mm%iik¥?mmmc i' en (i-ci / <f» &5v> 

ttCj (f) Xte (l-Cj (f)) t isfctz.^zftm^*, *:n^tim3ftM 

yt&m mmfe±mn i mm^Ru±mm 2mm ^zzti^ti^j wm%w& 

[4 4] (iijbQ) ff^^4 0~4 3 <DVNi a ^t^©iy^xAtC*5V>T, 

*»«*ttFSRSr^t!ii-*^-y^»[VttH»[c i (f) 

is i tQi tt, Si£ 2 £fH Cfcjfi 2 s i • Q i Xh D , Pike i ( f ) ttig 

20 tns iicofy/^iguu -t*u::j&< s i t 

[4 5] (itiP) ff^3l4 0 ~4 3 m^Tfr^^^.Mil&^T, 
25 ^^Hiltt, 

m«-etfttti-u 
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[4 6] (iiip) ms©^«f s ta»k9fjfeo3teffljftafcF i at-eo^ 

teas, iSi^ltCi (f) (l-Ci (f)) 

15 ---e^jH^^il'lF SR«Bff^©^jH^F s t^fc^oMtFl a* 

MifcCi (f) ©SfelWim, l^^wltci (f) ^iCfclitfe^) 

20 mmc i (f ) ^ N h^m^ (i-c i (f )) bomz. 

Jci (f)-ci (f) df>jci (f)-(i-ci (f)) df©w#^ 

JdfliFsta^Fl a*T'«(D^FSRl^(^ f KIB1-5JfeBlf# 

25 ItCi (f) t if |^W©ftf© j finite j (f) RTfZ. 
«Cj (f) ©SW (1-Cj (f)) ^<DPfl(31 

JCi (f)-Cj (f) df = JCi (f).(l-Cj (f)) df©W 

C4 7](aiJp) 6©^Sm*5V>"C % 
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5 C4 8](ii^P) f»*^4 6X1*4 rO^BteasV^ 

MtCi (f) &T*B8SfeC j (f) tt^ft-eiX " 1 " <D^y^t 

C4 9](ii*P) »*«4 6Xtt4 7 <Dmmz.*5^x * 

2 <Dm&x*-kmm 1 ^tf-^t-^xtf* 2 3tetf*fli#o^tt < t 

15 [5 0](iiJB) »#JK4 6©2g«.t£:i8V>-t\ 

Ci (f) ©JliPFRiO^yytP ittCi (f) t^tSltNiT- 
F S R y ^JfcV bfc3fc«»*«0^- jy ^«C-e*> 9 % 

fy^v^Tcftifofyyicir, itci (f) (Dm^Mvmm^yy 

tP i "ClfcbfcJMjkfc- Af irU 2% (Af/Pi) ?ritC j (f) 
20 3{&*SM£ t, 

itSW*HftCi (f) fc#U ±mWl£ Afm453te«»»: (f + 
Af) T'OMt^Ci' (f) (=Ci (f+Af)) £U 
HifcCi' (f) titc j (f) lt>'t©Kfeit (l-Cj (f)) k<D 

mm 

25 JCi' (f)-Cj (f) df = JCi / (f).(l-Cj (f)) df(D 

ft 15 5#A f (D^^-rsgi^cc i ' (f) i:*5«iJ=ffli-e*>9, 

Jbi5 2ffiT ? -^^?ij(D#T f — ^(Die^CitA f ©#:©m^:c i/ 
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ci (f) (DmmPFR i ©^^p i nmmc i m tztfo-tzmmN 

vTOff/twci (f) (DmvMvmmpFR i©f^tp it- 
i^bfcpj^^ Af 2tc (Af/Pi) sris^c i (f) im-tz&nm 
a, 

itS^StCi (f) fc^j-b, _LfEPJs& A f fcttJI^S^Jimifc (f + 
15 Af) XcomWcZCi' (f) (=Ci (f+Af)) £U 

PtfrCi' (f) tHftCj (f) W^SfeMt (1-Cj (f)) b<0 

SCi' (f)-Cj (f) df = JCi' (f).(i-cj (f)) d fO 

20 fofaM*7i/2 bV, 

±m&^m^mz, imnw^mit-r^mmc i (f) 

(l-Ci (f) £ t-^^^jSi5:#tti-t-§mi^f^^Dx.TC 

i' (f)M(l-Ci' (f)) ®'>^<H-^«Cj (f)M(l 

-cj (f)> <d'Pk< kh-jj&ftfamwtikt u/tK5 2 3teflr#"e^fcra#a 

25 T'fc 9 % 

A^/ 2 {fix - * *£| £ m l Mr- * ^JiJ £ £ 2 * m?iJ fc#«-f- <5 m 

w^ci (f)xtt(i-ci (f)) (omiytiB^±^-r^mimm^b, 
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©S» d-ci' (f )) kh-Jrjunm&c j (f) &ot*o 

(l-Cj (f)) it>-^«r3te»AMft»#tti: Lfcfg23fe 

ft#S:^-f 2 £ , 

[52] (ii^jp) mm 5 1 <Dmmz.&^x, 

15 [5 3] (iiJn) f*2£*l5 0 — 5 2 <D^Ttlfr<D&mz*3^X ^ 

ms i tQ i tK, m$k2%mKtim2 s i .Qit^^ m^c i c f ) »5g 
20 fflftftM&9f£ttrom&&ib Ltni["cfc5r i «rw»i-r**aflrs?«. 
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